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OPERATIONS AND MAINTENANCE PLAN 
WAUKEGAN HARBOR REMEDIAL ACTION 

WAUKEGAN HARBOR SUPERFUND SITE 
WAUKEGAN, ILLINOIS 

1.0 INTRODUCTION 

This document constitutes the Operation and Maintenance (O&M) Plan for Waukegan Harbor 
Superfund Site (Site). The Site is located in Waukegan, Illinois, as shown on Figure 1. The 
operation and maintenance requirements of this Plan commenced within 30 days of the completion 
for the final cap of each containment cell (with respect to that cell). The operation and maintenaiice 
program is subject to modification pursuant to Section V.D.9 of the Consent Decree. Revision l.O 
incorporates t±ie following items into the O&M Plan: 

• Modifications to sampling, inspection, and maintenance procedures since the start of 
operadons and maintenance. 

• Clarification of certain requirements of the O&M Plan. 

• Quality assurance protocols and procedures specifically tailored for the ongoing, long-term 
operation and maintenance activities. Appendix A presents these protocols as a Quality 
Assurance Project Plan (QAPP). 

• Healtli and safety protocols for the ongoing, long-term operation and maintenance activities 
m the form of a Health and Safety Plan (HASP; Appendix B). 

• Replacement of a portable water treatment system with three fbced, liquid-phase carbon 
treatment systems (one at each contaimnent cell). The three systems are functionally 
equi\'cJent except for the size of the carbon beds (the Slip No. 3 containment cell system lias 
a 400-pound carbon bed aqiacity while the other two systems have a 600-pound carbon 
<:apac.ty each). Appendices C, D, and E provide information on the treatment systeras, 
including an operation manual. 

The remedial construction activities at the Site were completed to treat or isolate site sediments and 
soils contaminated with elevated levels of polychlorinated biphenyls (PCBs) pursuant to a Consent 
Decree between the United States Environmental Protection Agency (US EPA), the Illinois 
Environmental Protection Agency (lEPA) and Outboard Marine Corporation (OMC) (entered in the 
District Court for the Northern District of Illinois on April 27, 1989; Case 88C8571). The majority 
of the c<5nstruction activities were completed in the Fall 1994, upon placement of the cover and initial 
dewatering at the Slip No. 3 Containment Cell. 



Waukegan Harbor Site 
Operations & Maintenance Plan 

Revision No.: 1 
Date: January 20,1997 

Page 2 

The construction activities included the installation of three containment cells that have the following 
components requiring ongoing operation and maintenance: 

Three separate soil-bentonite slurry wall-enclosed containment cells with covers. 
Groundwater extraction v/ells (R-1 to R-6) 
Groundwater piezometers (P-1 to P-12), 
Groundwater monitoring wells (W-1 to W-12), 
Water treatment facilities, and 
A Temporary Designated Soil Stockpile. 

The three containment cells are designated as the Slip No. 3 Containment Cell, West Containment 
Cell, and East Containment Cell (Figure 2). The containment cells encompass areas of approximately 
1.5 acres, 3.4 acres, and 5.5 acres, respectively, and are covered with a combination of bituminous 
concrete and vegetative covers. Table 1 summarizes the composition of each cell cover. Figures 3 
to 5 present layouts of the key features of each containment cell. Additional details on the 
containment cells' construction may be found in the Construction Completion Report (prepared by 
Canonie Environmental, Inc.). 

Groundwater extraction wells in each containment cell are pumped as needed to reduce water levels 
within the containment cells (inside the slurry walls). The extraction wells are capable of providing 
an inward hydraulic gradient by maintaining the water level within the cell at a lower hydraulic level 
than the natiu-al groundwater level outside the cell. The frequency of pumping is based on periodic 
measurement of water levels inside and outside the slurry walls, procedures in Section 4.0, and 
schedules agreed upon with US EPA. The water treatment facilities treat the groundwater extracted 
from each containment cell prior to discharge. 

Piezometers within each cell are paired with groundwater monitoring wells outside the cell. The 
monitoring well/piezometer pairs aire used to monitor the groundwater elevation on either side of the 
slurry walls. The difference in elevation inside and outside the slurry walls provides an estimate of 
the hydraulic gradient across each containment cell boundary. The groundwater monitoring wells also 
are used to sample the groundwater immediately outside each containment cell soil-bentonite wall. 

The operation and maintenance of the water extraction and treatment systems, containment cell 
covers, and groundwater monitoring devices will continue for the period provided by Section V.D.9 
of the Consent Decree. The program includes a regular inspection and monitoring schedule as 
described in Section 2.0. An indication of PCBs in the monitoring well system will be assessed under 
the compliance procedures in Section 3.0, and if the results suggest the soil-bentonite wall is failing 
to operate as designed (i.e., to coniain the materials within the cell), the wall will be repaired subject 
to approval of the US EPA. 

During construction of a new slip to replace Slip No. 3 for Larsen Marine Services, soil contaminated 
with polynuclear aromatic hydrocaj'bons (PNAs) was discovered. These PNA contaminants relate to 
another site, the Waukegan Manufacmred Gas and Coke Plant Site, which is being investigated and 
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remediated separately. Some contaminated soil had to be removed to complete construction for the 
Waukegan Harbor Remedial Action. The removed soils were placed in a temporary stoclq)ile lined 
and co '̂ered witli high density polyethylene. This stockpile is called the Temporary Designated Soil 
Stockpile. The stockpile will be maintained as part of the Waukegan Harbor Superfund Remedial 
Action until its final disposition is determined as part of the remedial action for the Waukegan 
Manufacturer! Gas and Coke Plant Site. Once a permanent remedy is implemented for the stockpile, 
operation and maintenance activities under the Waukegan Harbor Site Remedial Action will cecise. 
This O&M Plan addresses required activities for this stockpile in Appendix F. 

In accordance vi'ith Section V.D.9 of the Consent Decree, OMC may request that US EPA modif}' or 
terminate any requirements of this operation and maintenance. Any requests will describe the proposed 
modification or termination and demonstrate that continuation of the activity to be modified or terminated 
is not necessary to protect human health or the environment. Such modifications or terminations will take 
effect upon a written approval of US EPA (with the concurrence of lEPA). 
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2.0 MAINTENANCE AND INSPECTION OF FINAL COVER 

For each of the three containment cells, the top surface of the final cover consists of either bituminous 
concrete or top soil overlying a drainage layer and an HDPE synthetic liner (or some combination). 
The top surface of the cover will be inspected in accordance with the following schedules, and repairs 
will be completed as soon as practical after discovery of need for repair, weather conditions 
permitting. 

Areas where bituminous concrete cover is installed will be inspected each spring diu-ing the post-
closure care period. Cracks will be sealed with asphalt sealer. Potholes or other deterioration of the 
asphalt surface will be repaired using procedures recommended by the Asphalt Institute in MS-16 
(Asphalt Pavement Maintenance, 1967). 

The vegetative cover will be inspected each spring during the post-closure care period. Any gullies 
or washouts in the top soil cover will be backfilled, compacted, reseeded, and mulched with an 
appropriate material. Any areas of dead or distressed vegetation will be similarly treated. Lined or 
rip-rapped drains will be installed if persistent erosion recurs in the same location. 

At a minimum, areas where a vegetation and topsoil cover is installed will be mowed twice per 
growing season. In addition, vegetative cover areas will be fertilized occasionally as needed to 
maintain healthy growth. In any given year, fertilization may be over the entire area, or only in 
localized distress areas, or not at all, depending on the findings of the annual cover inspection. 

If it becomes necessary to excavate into the containment cells or if damage otherwise occurs to the 
drainage layer or synthetic liner, the following repair procedures will be followed: 

1. The synthetic surface will be exposed and inspected for signs of physical damage (punctures, 
slits or tears). This may require cutting and removing or rolling back the synthetic drainage 
materials. 

2. The liner will be exposed at least 12 inches in all directions from the damaged area. 

3. In the case of a puncture, the damaged area will be repaired by the application of extruded 
material or a glued patch. 

4. For a tear, slit or large puncture, the flaw will be overlain by a panel of the same material that 
will be bonded to the existing liner by an extrudate weld or by glueing. 

5. The extrudate weld or glued seam will be checked using a vacuum box. 

6. The synthetic filter or drainage layer will be replaced and fastened in place to the existing 
drainage layer. 
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3.0 GROUNDWATER MONITORING 

ITie groundwater monitoring wells were installed after completion of the soil-bentonite slurry wall at 
each containment cell. The wells are labeled with permanent weatherproof designations. Twelve 
ground^vater monitoring wells will be sampled and analyzed for PCBs quarterly for the first two years 
and semiannually for the remainder of the post-closure period, unless otherwise modified piu ŝuant 
to Section V.D.9 of the Consent Decree. Semiannual sampling commenced April 1996 for all three 
containment cells. Background analysis was established by the first four quarterly sampling events 
occurring after well installation, which are summarized in Table 2. 

iA Grniindwater Elevations 

The groundwater elevations in each of the piezometer/groundwater monitoring well pairs will be 
measured quarterly and recorded on the groundwater level data log included in the (^ality Assurance 
Project Plan (QAPP; Appendix A). The measurements will be used to evaluate the extraction well 
pumping frec[uency to reduce water levels within the containment cells.I 

The hydraulic gradient between a containment cell and the groundwater outside the slurry wall is 
represented b]/ die overall difference in water level across the width of the cell. Based on the smaller 
volume of water storage available per unit cross-section of recharge area, water will accumulate more 
rapidly at the corners of the containment cells than across the length and c-enter of the cells. 
Therefore, the present locations of well-piezometer pairs at or near the corners of the slurry waJls 
provide a corservative measure of the differential between the interior and exterior water levels. 

The frequency of measuring and recording water levels may be reduced, as approved by US EPA, 
if the rate of change in water elevations is less than an average of six inches per month. Conversely, 
the frequency may be increased to account for changes that may result from changes in weather or 
exterior watei- lev'els. 

3.2 Groundwater Sampling, Analysis, and Notifications 

The groundw2.ter monitoring program consists of detection monitoring, compliance monitoring, and 
corrective action programs. The detection monitoring program addresses the routine, ongoing 
monitoring of die containment cell fimction. Compliance monitoring will be implemented if detection 
monitoring identifies a change that may suggest a deterioration in the function of any containment 
cell. If compliance monitoring determines that contaminants within a containment cell are migratrag 
beyond the slurry walls, then corrective action will be taken. 
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Groundwater detection monitoring, compliance monitoring, and corrective action programs will be 
completed as follows: 

1. Hazardous Constiments - Ciroundwater monitoring will he for PCBs. Analyses for PCBs will 
be by gas chromatograph by EPA Method 8081 in accordance with procedures described in 
the Quality Assurance Project Plan (QAPP) for operations and maintenance, attached as 
Appendk A. Groundwater sampling will be completed in accordance with the QAPP standard 
operating procedures (Appendix A, Attachments 2 and 3), including completing field analyses 
for pH, conductivity, and temperature during purging (to verify that the water quality has 
stabilized before sample collection). The purge water from groundwater sampling will be 
discharged on the ground surface unless analyses from the previous sampling event indicated 
PCB concentrations of more than 0.010 ppm (10 fig/l). Such water will be collected and 
either recharged into the containment cells through the sump in the treatment systems or 
treated with the fixed treatment systems prior to discharge. The QAPP also includes record 
keeping and chain-of-custody requirements for the sampling program. 

2. Well Ixications - The monitoring wells are located within about 20 feet of the soil-bentonite 
walls enclosing each in-place containment cell (Figures 2-5) . Each monitoring well is paired 
with a piezometer installed approximately 5 feet inside the soil-bentonite wall so that the 
differential water level across the soil-bentonite wall may be determined. 

3. Compliance Period - The operation and maintenance program will continue for the period in 
Section V.D.9 in the Consent Decree. 

4. Detection Monitoring - Groundwater samples from the monitoring wells will be analyzed for 
PCBs by US EPA Method 8081 during detection monitoring. The detection limit will be 1 
ppb (1 fjig/l). The following criteria will be used for further assessment of groundwater 
sampling results: 

• If reported values for all the monitoring wells surrounding a given containment cell 
are below background levels for at least three consecutive semi-annual sampling 
events, the monitoring frequency may be reduced to annually, pending US EPA 
approval of a written request. 

• Reported values for PCB sampling of 1 ppb to 5 ppb above background will be noted 
internally for reassessment at the next monitoring event. Internal review, tabulation, 
and comparison of the data relative to the applicable well's background value 
constitute noting for reassessment. If the subsequent sampling result is at or below 
the background vjilue, detection monitoring will continue. If the result is again above 
background, the monitoring point will be assessed in accordance with the other 
assessment criteria described below. 
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• A PCB sampling result of more than 5 ppb above background will be verified by 
resampling and analysis within two weeks of receiving the laboratory results. A 
second result greater than 5 ppb above background will shift the groundwciter 
monitoring program into compliance monitoring, as provided in paragraph 5. For 
the monitoring data record, the original sampling result will be recorded if it is 
verified. If the original result it is not verified, the resampling result will be 
recorded. 

• If the detection monitoring results indicate that the PCB level is consistently above 
the backgroimd level by less than 5 ppb and shows a continuing increase at a rate of 
1 ppb or more for three consecutive sampling events, the groundwater monitoring 
program will move into compliance monitoring, as provided in paragraph 5. 

The US EPA will be provided written notification of a shift to compliance monitoring witliin 
30 days of confirmation that compliance monitoring is required. If the detection monitormg 
change in PCB level is greater than 10 ppb above background, then the US EPA shall be 
notir~ied by phone within 24 hours of confirmation of the detection monitoring results. 
Coiulrmation is defmed by receipt of a verified resampling result that is 5 ppb or more above 
background or receipt of the fourth sequential validated sampling result that shows a 
continued increase in PCB concentration of 1 ppb or more per sampling period. 

Compliance Monitoring - Within 30 days of the notification described in paragraph 4, a 
Compliance Monitoring Plan will be submitted to the US EPA for approval prior to 
implementation. Compliance monitoring may include, but is not limited to, any of liie 
follo^ '̂ing types of activities: 

• an increase in the frequency of monitoring, 
• the mstallation of additional temporary or permanent monitoring well points along 

tJie boundary, 
• in-situ collection of water or soil samples from discrete depths (e.g., Hydropunch*-

type sampling), 
• geophysical-type techniques to evaluate the condition of the slurry wall and/or cover. 

The compliance monitoring plan shall include locations and construction details for any 
additional groundwater monitoruig points, successive/additional monitoring activities to be 
taken based on the results of the initial compliance monitoring, and a schedule for 
compliance monitoring. The results of the compliance monitoring program will be used to 
evaluate if PCBs are migrating fi-om the in-place containment area and, if so, to assess the 
location from which the PCBs are emanating. 

Following completion of the activities described m the Compliance Monitoring Plan, an 
Assessment Report will be prepared discussing whether PCBs are migrating from the 
contcimnent cells and describing what, if any, corrective action measures are necessary. The 
Asse;5sment Report shall be prepared in accordance with a schedule contained in the approved 
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Compliance Monitoring Plan and shall be submitted to US EPA for approval. If the 
containment cells are determined to be functioning properly or the PCB detections are 
determined to be caused by an event or source outside the containment cells, US EPA and 
OMC will also evaluate whether jmy further actions are required and under what regulatory 
program such actions should be conducted. 

6. Corrective Action Program - If the Assessment Report indicates that corrective action is 
required, such corrective action will be carried out in accordance with this paragraph. The 
corrective action program may include but is not limited to increased pumping frequency or 
rate, repair of the soil-bentonite wall by reexcavation and reinstallation, drilling and grouting, 
vibratory beam grouting, or other repair methods. The details of the proposed corrective 
action, including the quality control and assurance procedures and the monitoring procedures 
required to verify the corrective action (die "Corrective Action Plan"), will be submitted to 
the US EPA for approval within 60 days of approval of the Assessment Report. 

Corrective action will begin within 60 days of receiving US EPA approval for corrective 
action and will proceed in accordance with the schedule in the approved Corrective Action 
Plan. 

The US EPA will have access to observe the regular sampling and to obtain split samples during 
regular well samplmg. The US EPA will have access at other times if first prearranged with OMC 
by written request and if OMC is allowed to observe and enforce compliance with proper sampling 
procedures and to obtain split samples. As per the consent decree, 10 days notice will be provided 
of newly scheduled sampling activities. One notice shall be sufficient if multiple activities are planned 
and/or sampling is scheduled to extend over multiple days or weeks. Short breaks (e.g., several days 
to a couple weeks) in the activities described in the original notice or required due to field conditions 
shall not require formal re-notification. Every attempt, though, will be made to be flexible and 
coordinate schedules with agenc}' oversight staff. 

In order to allow resampling as close as possible to the original sampling date for a well that has a 
detection above background (pursuant to paragraph 4 above), the original sampling notice will be 
considered still to apply and only a verbal notice of the resampling date need be given. Reasonable 
efforts will also be made to be flexible and coordinate with US EPA if oversight staff have a conflict 
with die proposed schedule. Sampling may occur sooner than ten days after notice or resampling may 
occiu- later than two weeks from receipt of data if approved by the US EPA. 

1x3 Mon i to r i ng Wel l Maintenance 

The groundwater monitoring wells will be sounded annually to determine if the well is open. 
Soimding will be completed with a string and steel weight or a weighted water level tape. The weight 
and tape will be washed with soap and water wash and distilled/deionized water rinse between wells. 
If string is used, it will be discarded and fresh, new string used for each well. 
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If the soundmgs do not record the correct total depth (based on well installation and maintenance 
records) or die depth measurement suggests that sedunent were accumulating in a well, that well will 
be red(;veloped using a bailer and/or pump according to standard operating procedures provided in 
the QAPP (/Vppendix A). Wells that exhibit poor hydraulic performance during sampling will jilso 
be redevelop)ed. Sampling will not occur for at least two weeks after redevelopment of the well, 
unless approved in advance by US EPA. 

If an obsQTic;tion appears to be present in the well that cannot be removed by redevelopment of the 
well, or oihtT damage (such as a bent standpipe) occurs, or if the well continues to perform poorly 
following relievelopment, die well will be repaired (if possible) or replaced. A replacement well will 
be installed v/ithin 25 feet of the existing well, unless another location is approved by US EPA. The 
former well will be decommissioned in accordance with Illinois Administrative Code, Chapter I, Part 
920.120, "Abandoned Wells. 

The elevation of the reference point on each monitoring well will be resurveyed at least once every five 
>ears. The top elevation will also be resurveyed if modifications are made to the well or if the well is 
inadvertently damaged. 

>i 
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4.0 GROUNDWATER EXTRACTION, TREATMENT AND DISCHARGE 

Groundwater will be extracted from the recovery wells in each containment cell as needed to lower the 
water level inside the slurry walls Extracted groundwater will be processed through each cell's fixed 
long-term water treatment facilit\^ The treated water A\'ill be discharged to the Harbor or the North 
Ditch on-site. Figures 3 to 5 include the locations of the recovery well, treatment systems, and discharge 
piping. 

The long-term water treatment facilities each include a filter to remove suspended sediment and two 
carbon adsorption units connected in series. Appendix C contains an example operation manual for the 
systems that includes a description of key system features, operational and maintenance procedures, 
troubleshooting guidehnes, and drawings of the systems' design. 

The treatment systems are equipped with secondary containment, detection sumps, and automatic shut-
off controls. The treatment buildings serve as the secondary containment. Appendix E includes 
containment volume calculations for the fixed treatment buildings. Each building is equipped with 
a sump that can be drained back inside the containment cells and a flashing light shut-off alarm 
moimted on top of the building. If water spills from the carbon units or the connecting piping, a high 
level alarm in the detection sump will cut off electrical power to all extraction pumps. The light 
alarm will be tripped if excess water is detected in the sump or if the system pressure readings exceed 
the preset operational guidelines. OMC security guards conduct regular surveys of the property every 
day and are instructed to notify the appropriate Waukegan Harbor Project staff in the event an alarm 
is tripped. 

4.1 Treatment System Operation 

The fixed treatment systems are designed to allow extraction from an individual recovery well in a 
containment cell or multiple wells concurrently. The systems have automatic shut-offs for excess 
pressure and built in flow restrictors that limit the maximum pumping rate. The treatment systems are 
equivalent except for the carbon vessel size and the maximum inflow rate. The Slip No. 3 Containment 
Cell system has two-200 pound carbon tanks (400 pounds total) with a maximum pumping rate of 15 
gallons per minute (gpm) while the East and West Containment Cell systems each have two-300 pound 
carbon tanks (600 pounds total) with a maximum pumping rate of 20 gpm. 

Unless otherwise approved by US Ei)PA, the pumping frequency for each containment cell will be at a rate 
that maintains an overall inward hydraulic gradient across the soil-bentonite slurry wall. The average 
PCB concentration m the final effluent discharged shall not exceed a 1 ppb 30-day running average 
when waste water is generated. In accordance with Section V,D.9 of the Consent Decree, OMC may 
request that US EPA modify or tenninate the groundwater extraction, treatment, or discharge activities 
for that cell at any time after five years following commencement of operation and maintenance activities 
for any containment cell. Furthermore, at any time, a request may be made to temporarily modify or 
terminate operation and maintenance activities for the purpose of gathering data to support such a 
permanent request. 
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j\fteT five years from the date of the Certificate of Completion of the Work, pursuant to Section X5QV 
of the C'onsent Decree, US EPA may establish different effluent limitations for the discharge water if it 
determines that such limitations may be achieved by the use of the best available technology. Any such 
determination by US EPA shall be subject to dispute resolution procedures in Section XII of the Consent 
Decree. 

4J, Treatment System Sampling Frequency 

If a long-terrci water freatment system is operated on an intermittent basis, at least one water sample will 
be collected between the two carbon units at both the start and the end of the operational cycle. 
Appendix D contains carbon loading projections that support the sampling schedule. Samples shall be 
analyzed for PCBs in accordance with the QAPP (Appendix A). The treatment systems shall be sampled 
on the following schedule for each pumping cycle: 

• An initial eflBuent and lead carbon sample within two days of restarting a system after a shutdown 
of 30 days or more. 

• An effluent sample after one month of running. 
• Quarterly eflQuent samples thereafter for the first two operating cycles of the treatment systems. 

If th(j monitoring data for two operating cycles for any containment cell's fixed system 
demonstrate that it is operating eflFectively to meet the discharge standard and the influent samples 
concentrations are all equal to or less than 10 ppb, the required sampling frequency for that 
system ^̂ 'ill be reduced to every six months in subsequent years. 

• A final efiluent and lead carbon sampling within the week prior to shutdown of the system for an 
extended period of time (e.g., before winterization). 

If any lead caibon or effluent sample equals, or exceeds 1 ppb, two additional samples will be collected 
within the n£;xt two weeks. If these additional samples also exceed 1 ppb, the following will be done 
promptly: 

1. The entire system shut down while the lead carbon unit is taken out of service and the 
carbon in it replaced. The exhausted carbon will be containerized, manifested, iind 
trjinsported for appropriate disposal or regeneration, in accordance with federal, strife, 
and local regulations. 

2. The system valving will be set so that the previous lead carbon vessel is the second 
carbon unit and the second carbon unit will be switched to the lead position. 

If it is established through the monitoring program that a treatment system is operating efficiently to meet 
the disc-.harg€' limit, then a request to reduce the sampling frequency may be made to US EPA. The 
sampling freciuency may also be modified for other reasons following approval by LfS EPA. Any of the 
above requirements may be modified pursuant to the V.D.9 of the Consent Decree. 
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4.3 Recovery Well and Water Treatment System Maintenance 

The extraction pumps will be inspected annually to insure that the high and low set points are operable 
and that each pump is in running condition. Repairs will be made if the pump or the set points are not 
operable. Start-up testing to initiate pumping will constitute such inspection if an extraction well is to 
be used during that year. 

If pumping a well does not reduce the water level in the containment cell or other evidence of well fouling 
is apparent, the pump will be removed and the well screen cleaned with a solution formulated to remove 
inorganic and/or bacterial deposits (such as hydrogen peroxide, acid, or another oxidizer). In addition, 
chlorine may be injected periodically into the extraction wells if desired to inhibit bacterial growth. Water 
removed following such extraction well maintenance will be processed through the treatment systems. 

During operation, the treatment systems will be inspected periodically to evaluate whether the systems 
are operating within recommended specifications. Maintenance and repair of the systems' components 
will be completed in accordance with the equipment operation manual and the manufacturer's 
recommendations. The on-going operation and maintenance of the treatment systems equipment includes 
but is not limited to: 
• Monitoring the flow rates and pressure gauge readings. 
• Inspecting and changing the sediment filters as needed. 
*• Visual inspection of the system components for wear, damage, and integrity. 
• Reversing the flow direction through individual carbon beds for short periods to prevent 

chaimeling or hardening of the carbon ("Back-flufiing"). 
• Adding chlorine to the water stream to inhibit bacterial growth within the treatment systems. 
• Chlorinating the recovery well casings to prevent encrustation of the well screens, pumps, or 

piping with iron precipitates or bacterial growth. 

When chlorination procedures are conducted, the effluent water will be monitored for total residual 
chlorine using a portable meter. The amount of chlorine will be controlled so that the effluent meets 0.05 
mg/l limit for total residual chlorine in accordance with the Illinois General Use Water Quality Standards 
(lAC 302.208). The results will be recorded in the treatment plant monitoring logs. 

If a treatment system is shut down for more than thirty (30) days, the treatment system will be 
hydraulically tested before start-up widi water pumped from the containment cells. The test will 
consist of pumping water through the treatment system at the same pumping rate as occurs during 
dewatering and monitoring for leaks for at least one hour. The pressure drops through the system will 
be assessed to determine if the treatment equipment is ready for water treatment. If leaks are 
detected, repairs will be scheduled as soon as practicable and the system will not be put into 
continuous operation until the repairs are made. 
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5.0 REPORTING 

Monitoring n;sults from the groundwater monitoring wells and the extraction well treatment system Â êre 
submitted to the US EPA quarterly for at least the first two years and will be submitted in accordance 

•• Avith the sampling frequency in Section 3. 2 (semiannually thereafter, unless annual sampling is approved 
for any contjunment cell in accordance with the procedure in Section 3.2 paragraph 4). Groundwater 
monitoring test results will be submitted to US EPA in the next quarterly report after sampling and 

'"" data validation review (in accordance with the QAPP). The quarterly report schedule was adjusted 
during 1996 so tliat the reports fall within approximately 45 days of receipt of die analytical data for 
the semiannual sampling events. 

The results of cover inspections, extraction well maintenance, and treatment system maintenance will 
,,„ be included with the quarterly reports on a yearly basis. Information on the operation of the water 

treatm(int sj'stems will be included in the quarterly reports for those periods during which water 
extract:ion and treatment occurs. 



TABLES 

iti 

rli 

I I 

Waukegan Harbor Site 
Operations & Maintenance Plan 

Revision No.: 1 
Date: January 20,1997 



TABLE 1 

CONTAINMENT CELL COVER COMPOSmONS 

Bituminous Concrete Vegetation Total Area 
_C£JJ Acres Acres Acres__ 

Slip No. 3 0.2 1.3 1.5 

West 1.0 2.4 3.4 

Ea&l Hh LQ 1.5 
1.8 8.6 10.4 

M 

Note: All surface area values are approximate. 
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T A n r T7 '7 
1 y -vu i^Li i . 

GROUNDWATER MONITORING WELL 
BACKGROUND SAMPLING RESULTS 

Quarter 

3rd 1992 

4th 1992 

1st 1993 

1 2nd 1993 

Background 
Average 

SLIP NO. 3 CONTAINMENT 
CELL 

W-1 

<1.0 

<1.0 

1.8 

3.9 

1.9 

W-2 

1.4 

1.4 

1.2 

<1.0 

1.3 

W-3 

<1.0 

3.4 

1.5 

<1.0 

1.7 

W-4 

<1.0 

<1.0 

<1.0 

5.2 

2.1 

EAST CONTAINMENT CELL 

W-5 

3.1 

3.0 

11.0 

8.0 

6.3 

W-6 

4.2 

4.2 

<1.0 

<1.0 

2.6 

W-7 

<1.0 

<1.0 

1.0 

1.0 

1.0 

W-8 

<1.0 

<1.0 

1.0 

1.0 

1.0 

WEST CONTAINMENT CELL 

W-9 

2.0 

<1.0 

<1.0 

<1.0 

1.3 

W-10 

39.0 

17.0 

14.0 

4.4 

19.0 

W-11 

1.7 

1.9 

2.4 

<1.0 

1.8 

W-12 

<1.0 

<1.0 

3.1 

<1.0 

2.0 

NOTES: 

.Ml results reported in ug/'l (ppb). 

2. When the result is reported as below a detection level (e.g., < 1.0), the reported detection limit is used to calculate the background 
average. 
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INTRODUCTION 

THIS MANUAL COVERS A GENERAL DESCRIPTION OF OPERATION 
PROCEDURES FOR A GRIEAT LAKES CARBON TREATMENT DUAL TANK 
LIQUID PHASE TREATMENT SYSTEM, WITH PVC PIPE AND HOSE 
CONNECTIONS. 

DETAILED INSTRUCTIONS FOR OPERATING AND MAINTAINING THE 
EQUIPMENT AND INSTRUMENTS ARE CONTAINED IN THE RESPECTIVE 
MANUFACTURER'S LITERATURE. 

DESCRIPTION OF FACILITIES 

3.1) GENERAL DESCRIPTION - DUAL TANK SYSTEM 

THE EQUIPEMENT PROVIDED, FOR THE LIQUID TREATMENT SYSTEM 
CONSISTS OF (2) SUBMERSIBLE PUMPS, (1) FLO-ET FLOW CONTROL, (2) 
FLOW METERS, (1) ROSEDALE FILTER, (1) HOLDING TANK, (1) TRANSFER 
PUMP, (2) PRESSURIZED TANKS WITH UNDERDRAINS, (7) SAMPLE PORTS, 
(3) PRESSURE GAUGES AND CAMLOCK CONNECTIONS WITH PETROLEUM 
RATED HOSES, (1) VACUUM BREAKER LOOP, (1) 9 VALVE HEADER SYSTEM, 
(1) TREATMENT BUILDING CHLORINATOR AND (2) RECOVERY WELL CHLORINATORS. 

3.2) PROCESS DESCRIPTION 

THIS PROCESS DESCRIPTION IS A GENERAL DESCRIPTION OF THE OPER
ATION OF THE GRANULAR ACTIVATED LIQUID PHASE CARBON TREATMENT 
SYSTEM. 

WATER FROM THE RECOVERY WELL(S) IS PUMPED OUT OF THE GROUND 
BY (2) SUBMERSIBLE EXTRACTION PUMPS, THROUGH A FLO-ET FLOW CONTROL 
(WHICH WILL MAINTAIN A MAXIMUM FLOW OF 15 GPM) THROUGH A TOTALIZING 
METER THROUGH A ROSEDALE FILTER, THEN INTO THE CARBON VESSELS, 
WHICH ARE CONNECTED IN SERIES AND IN A DOWNFLOW MODE. 

THE FLOW TO THIS GRB^T LAKES CARBON (GLC) TREATMENT SYSTEM IS 
CONTROLLED AT A MAXIMUM FLOW RATE OF 15 GPM, DUE TO THE FLO-ET 
FLOW CONTROL. 

EACH TANK IS FILLED WITH 400 POUNDS OF GRANULAR ACTIVATED LIQUID 
PHASE CARBON. WATER ENTERS THE TOP OF THE FIRST TANK FLOWS THROUGH 
THE CARBON BED TO THE BOTTOM, BACK TO THE TOP OF THE SECOND TANK AND 
FLOWS DOWN THROUGH THE CARBON BED. THE TREATED WATER LEAVING 
THE SECOND TANK IS THEN DISCHARGED. 
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3.2) PROCESS DESCRIPTION "CONTINUED" 

WHEN THE FIRST TANK BECOMES SATURATED WITH IMPURITIES ADSORBED 
FROM THE CONTAMINATION, THIS TANK MUST BE TAKEN OUT OF SERVICE 
AND THE CARBON REPLACED. THE SPENT CARBON IS TRANSFERRED FROM 
THE TANK TO DOT APPROVED SHIPPING CONTAINERS THROUGH A VACUUM 
SYSTEM. AFTER A CHANGE-OUT OCCURS, THE SECOND TANK BECOMES THE 
LEAD ADSORBER AND THE FIRST TANK BECOMES THE POLISH TANK. THIS 
PLACES THE FRESHEST CARBON IN SERVICE AS A POLISH FOR THE MOST 
COMPLETELY TREATED LIQUIDS. WHEN THE NEXT ADSORBER IS READY FOR 
CARBON REPLACEMENT, THE PROCEDURE IS REVERSED. THIS ALTERNATION 
OF ONE TANK AND THEN THE OTHER OCCURS EACH TIME RECHARGING OCCURS. 

THE 150 GALLON HOLDING TANK ALLOWS FOR TREATMENT OF WATER THAT HAS 
BEEN COLLECTED (OTHER THAN FROM THE INFLUENT WELLS, FOR EXAMPLE FROM 
SPILLS, LEAKS, SAMPLE COLLECTION OR CLEANING OF THE SYSTEM). WATER WILL 
BE HELD IN THE HOLDING TANK UNTIL IT BECOMES NECESSARY TO TRANSFER 
THE LIQUID, BY MEANS OF THE TRANSFER PUMP THROUGH THE CARBON 
VESSELS. THIS HOLDING TANK CAN ALSO BE USED TO HOLD CLEAN WATER FOR 
PRESSURE TESTING OF THE LINES AND TO HYDRATE THE FRESH CARBON. 

3.3) OPERATING DESCRIPTION 

THE DESIGN OPERATING CONDITIONS FOR THE TANK SYSTEM ARE AS FOLLOWS: 
- IN=LUENT WATER FLOW (CONTINUOUS) -15 GPM (MAXIMUM) 
- INSTANTANEOUS RATE 
- TEMPERATURE - LESS THAN 150 F 
- NORMAL PRESSURE READING 

INLET TO LEAD TANK < 10 PSI 
INLET TO POLISH TANK < 10 PSI 
DISCHARGE FROM POLISH TANK < 10 PSI 

- TANK CAPACITY - 400 POUNDS OF ACTIVATED CARBON 
- LIQUID PHASE CARBON - HIGH PRESSURE FIBERGLjflkSS < 120 PSI 

DIMENSIONS VOLUME FLOW RATE 

24" DIA. X 72" 120 GALLONS 15 GPM 

3.3.1 UTILITY REQUIREMENTS 

1. AIR (VACUUM OR PRESSURE) 
a) CARBON TRANSFER TO TANKS 
b) SPENT CARBON TRANSFER 
c) CARBON BED FLUIDIZATION (BACKFLUFFING) 

2. ELECTRICAL 
a) PUMP(S) 
b) ELECTRICAL EQUIPMENT 
c) SHUTDOWNS 
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START-UP 

4.1) PRELIMINARY STEPS 

CHECK ALL VESSELS AND CONNECTIONS FOR LEAK TIGHTNESS. ALSO, 
HYDROSTATIC PRESSURE-TEST THE PRESSURE VESSELS. TO CHECK FOR 
LEAKS AND PRESSURE-TEST THE VESSELS, THE SYSTEM SHOULD BE FILLED 
WITH FRESH WATER. TO ACCOMPLISH THIS, THE NUMBER 8 & 9 VALVES IN 
THE SYSTEM WOULD HAVE TO BE CLOSED, THEN THE SYSTEM MUST BE 
FILLED WITH WATER, (CARBON VESSELS, HOLDING TANK AND PIPING). WITH 
THE VALVES CLOSED AND THE SYSTEM FULL OF WATER, THE HOLDING TANK 
TRANSFER PUMP SHOULD BE TURNED ON AND PRESSURED UP TO 40 PSI, 
IF THERE ARE ANY LEAKS THEY WILL BE EVIDENT. (IN THIS SYSTEM YOU 
WILL NEED APPROXIMATELY 450 GALLONS OF FRESH WATER TO PERFORM 
THIS LEAK TEST.) IF YOU WANT TO PRESSURE TEST THE SYSTEM USING WATER 
FROM THE RECOVERY WELLS, CLOSE VALVES 8 & 9 ON THE HEADER, AND TURN 
THE RECOVERY WELL PUMPS ON, AND LET THE SYSTEM PRESSURE UP TILL THE 
HIGH PRESSURE SHUTDOWN, SHUTS DOWN THE SYSTEM. (IF THERE ARE ANY 
LEAKS THEY WILL SHOW UP BEFORE THE HIGH PRESSURE SHUTDOWN, SHUTS 
THE SYSTEM DOWN. 

AFTER THE FOREGOING CHECK HAS BEEN MADE AND ALL POINTS ARE 
SATISFACTORY, THE ENTIRE SYSTEM MUST BE FLUSHED WITH CLEAN WATER 
AND ALL FLOW OBSTRUCTIONS, MUST BE ELIMINATED. DURING THIS 
CIRCULATION, AND FLUSHING PERIOD, ALL INSTRUMENTS SHALL BE 
CALIBRATED. AT THE CONCLUSION OF THE FLUSHING PERIOD, THE SYSTEM 
SHALL BE OPENED OR DRAINED, (IF YOU DO NOT WANT TO PROCESS THE 
SYSTEM FLUSHING WATER. IT WILL CONTAIN NO CONTAMINANTS, SO THERE 
WOULD BE NO PROBLEMS BY RUNNING IT THROUGH THE SYSTEM.) ALSO ALL 
TEMPORARY STRAINERS SHALL BE REMOVED, THIS SYSTEM DOES NOT HAVE 
TEMPORARY STRAINERS SO IT IS NOT APPLICABLE. 

4.2) PLACING SYSTEM IN OPERATION 

- 4.2.1 CARBON TANK SYSTEM START-UP 

TO PUT THE TANK SYSTEM ON-STREAM, THE FEED TO THE TANKS IS PROVIDED 
BY THE EXTRACTION PUMP(S). THE PUMP(S) SELECTOR SWITCH SHOULD BE 
IN THE "HAND" POSITION AND THE PUMP(S) STARTED AND BROUGHT UP TO 
OPERATING CONDITION PRIOR TO PLACING THE TREATMENT FACILITY INTO 
OPERATION. WHEN THIS HAS BEEN ACCOMPLISHED, THE FLOW WILL BE 
CONTROLLED AT THE REQUIRED SETTINGS. 

WITH THE WATER FLOWING THROUGH THE SYSTEM , THE AUTOMATIC 
CONTROL CAN BE STARTED BY TURNING THE PUMP(S) HAND/OFF/AUTO 
SWITCH FROM HAND TO AUTO. 
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-4.2.2 DUAL TANK SYSTEM 

THE DUAL TANK SYSTEM CONSISTS OF TWO (2) PRESSURIZED FIBERGLASS 
TANKS CONNECTED IN A DOWNFLOW SERIES OPERATION. THE TANKS ARE 
RATED AT 120 PSI SERVICE, ALL EXTERNAL CONNECTIONS ARE HOSE AND 
CAMLOCK TYPE. THE FLOW IS DIRECTED BY THE VALVING AND HOSE/CAMLOCK 
CONNECTIONS WHICH SEQUENCES THE LEAD AND POLISH TANKS. SAMPLE 
PORTS ARE PROVIDED FOR INFLUENT, MIDFLUENT AND EFFLUENT READINGS. 

4.3 START-UP AFTER A SHUTDOWN 

AFTER A SHUTDOWN HAS OCCURRED AS A RESULT OF EITHER A HIGH 
PRESSURE OR HIGH LEVEL FLOOR SUMP, THE CAUSE MUST BE REMOVED, 
ANCi THE SYSTEM RESTARTED. 

START-UP OF THE SYSTEM AFTER A HIGH PRESSURE, OR HIGH LEVEL FLOOR 
SUMP SHUTDOWN REQUIRES, 1) THE CAUSE OF THE SHUTDOWN MUST BE 
REMOVED, AND 2) AFTER PUSHING THE RESET BUTTON THE RECOVERY WELL 
PUMP CONTROL SWITCH SEQUENCED INTO THE RIGHT ORDER TO GET THE 
SYSTEM UP AND RUNNING IN THE AUTOMATIC MODE. 

IN THE CASE OF A HIGH LEVEL FLOOR SUMP SHUTDOWN, LOCATING THE 
SOURCE OF THE EXCESS WATER AND FIXING IT WOULD BE YOUR FIRST 
CONCERN. SECONDLY YOU WOULD WANT TO DRAIN THE EXCESS WATER 
BACK INTO THE CONTAINMENT CELL BY OPENING THE 1" DIA. GATE VALVE 
IN THE SUMP PAN. 

TO GET THE SYSTEM BACK UP AND RUNNING, YOU WILL BE REQUIRED TO 
SET THE RECOVERY WELL PUMP(S) SELECTOR SWITCH INTO THE HAND 
POSITION TO MANUALLY START THE RECOVERY WELL PUMP(S). UPON 
REACHING OPERATING CONDITIONS, SWITCH THE PUMP(S) SELECTOR SWITCH 
BACK TO AUTO, AND THE SYSTEM IS BACK UP AND RUNNING. 

IN THE CASE OF A HIGH PRESSURE SHUTDOWN, THE CAUSE AGAIN MUST 
BE REMEDIED, - POSSIBLE CAUSES 1) CLOGGED ROSEDALE FILTER. 
2) PLUGGING OF THE CARBON VESSESLS, OR 3) OBSTRUCTION IN A LINE. 
FOR CLOGGED ROSEDALE FILTER SEE SYSTEM MAINTENANCE SECTION 8.6 
BAG FILTER CHANGE-OUT". FOR PLUGGING OF CARBON VESSELS SEE SYSTEM 
MAINTENANCE SECTION 8.1 "CARBON BED FLUIDIZATION (BACKFLUFFING)". 
IN THE CASE OF AN OBSTRUCTION IN THE LINE, THE OBSTRUCTION WOULD 
HA\/E TO BE LOCATED, THEN REMOVED. ONCE THE SHUTDOWN HAS BEEN 
REMEDIED, SET THE RECOVERY WELL PUMP(S) SELECTOR SWITCH TO 
HAND AND START THE RECOVERY WELL PUMP(S). UPON REACHING OPERAT
ING CONDITIONS, SWITCH THE PUMP(S) SELECTOR SWITCH BACK TO AUTO, 
AND THE SYSTEM IS BACK UP AND RUNNING. 
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START-UPS "CONTINUED" 

START-UPS AFTER A SHORT TERM SHUTDOWN AS A RESULT OF ROUTINE 
MAINTENANCE: START-UP WOULD REQUIRE THE RECOVERY WELL PUMP(S) 
SELECTOR SWITCH BE SET IN THE HAND POSITION TO MANUALLY START 
THE RECOVERY PUMPS. ONCE UP TO OPERATING CONDITIONS, THE PUMP 
SELECTOR SWITCH CAN BE SWITCHED BACK TO THE AUTO POSITION AND 
THE SYSTEM IS RUNNING UNDER AUTOMATIC CONTROL. 

START-UP AFTER A LONG TERM SHUTDOWN, ASSUMING THE CARBON 
VESSELS WERE LEFT FULL OF WATER, (AND THE HEATER IN THE BUILDING 
LEFT ON - DURING COLD WEATHER TO PREVENT FREEZING): THE SYSTEM 
SHOULD BE HYDROSTATICALLY PRESSURE TESTED FOR ANY SIGNS OF 
LEAKS IN THE SYSTEM (SEE SECTION 4.1). LEAVING VALVES 8 & 9 CLOSED, 
THE PIPING UP TO THE CARBON VESSELS SHOULD BE FILLED WITH WATER 
AND PRESSURE APPLIED. IF ANY LEAKS ARE EVIDENT, THEY NEED TO BE 
FIXED. TO PUT THE SYSTEM BACK ON-STREAM, THE FEED TO THE TANKS 
IS PROVIDED BY THE EXTRACTION PUMP(S). THE PUMP(S) SELECTOR SWITCH 
SHOULD BE IN THE "HAND" POSITION AND THE PUMP(S) STARTED AND BROUGHT 
UP TO OPERATING CONDITION. ONCE UP TO OPERATING CONDITION, THE PUMP 
SELECTOR SWITCH CAN BE SWITCHED BACK TO THE AUTO POSITION AND 
THE SYSTEM IS RUNNING UNDER AUTOMATIC CONTROL. 
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5 TANK SEQUENCING 

5.1) DESCRIPTION 

, „ THE TANKS ARE DESIGNED FOR DOWNFLOW OPERATION AND CAN BE OPERATED 
AS A SINGLE STAGE UNIT OR AS A TWO STAGE SYSTEM AS INDICATED BY 
THE FOLLOWING: 

- TANK "A" FIRST STAGE, TANK "B" POLISH STAGE 
TANK "B" FIRST STAGE, TANK "A" POLISH STAGE 

, ,„ WHEN CARBON IN THE FIRST STAGE TANK BECOMES SPENT, THE SPENT 
CARBON IS REPLACED WITH FRESH CARBON. DURING THIS EXCHANGE, THE 
POLISH TANK THEN BECOMES THE FIRST STAGE TANK, WHILE THE NEWLY 
FILLED TANK BECOMES THE POLISH TANK, THIS ALTERNATING OF TANKS 

"• OCCURS EACH TIME SPENT CARBON IS EXCHANGED FOR FRESH CARBON. 
THIS COUNTER-CURRENT OPERATION PERMITS THE MAXIMUM USE OF 
CAF5BON BEFORE IT IS REPLACED, AND IT PROVIDES EXCESS CARBON 

4, ON-STREAM FOR EXTREME CIRCUMSTANCES. 

5.1.1 TANK "A" FIRST STAGE, TANK "B" POLISH STAGE 

' * SEE ILLUSTRATION #1 

5.1.2 TANK "B" FIRST STAGE, TANK "A" POLISH STAGE 

m 
SEE ILLUSTRATION #2 
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TROUBLESHOOTING 

PROBLEM PROBABLE CAUSE 

PREMATURE 
BREAKTHROUGH 

SUBMERSIBLE 
PUMP NOT 
PUMPING WATER 

SYSTEM SHOWING 
HIGH PRESSURE 

CHANGE OF INFLUENT 
CONCENTRATION 

A SYSTEM SHUTDOWN 
HAS BEEN ACTIVATED 

LOSS OF POWER TO 
THE SUBMERSIBLE 
PUMP 

LEVEL PROBE OUT 
OF- WATER 

WARRICK LEVEL 
CONTROL DEFECTIVE 

ROSEDALE FILTER 
PLUGGED UP 

CARBON BED(S) 
PLUGGING UP 

CLOGGED PROCESS 
FLOW LINE 

REMEDY 

CONFIRM BY CHECKING 
EFFLUENT SAMPLES 
BEFORE CHANGING 
CARBON 

CHECK FOR A "HIGH 
LEVEL FLOOR SUMP" 
SHUTDOWN, SEE 
SECTION 4.3 "START-UP 
AFTER A SHUTDOWN" 

CHECK FOR A "HIGH 
PRESSURE" SHUTDOWN 
SEE SECTION 4.3 
START-UP AFTER 
A SHUTDOWN" 

CHECK FOR POWER 
TO THE BUILDING 

PUT PUMP SELECTOR 
SWITCH IN HAND TO 
VERIFY PUMP IS NOT 
PUMPING WATER. IF NOT 
NEED AN ELECTRICAN 
TO TROUBLESHOOT 

WAIT FOR WATER TABLE 
TO RECOVER OR PULL 
PUMP AND LOWER 
LEVEL PROBE 

NEED ELECTRICAN TO 
VERIFY IT IS DEFECTIVE 
AND REPLACE IF NEED BE 

CHANGE FILTER BAG 
(SEE SECTION 8.4) 

FLUIDIZE THE CARBON 
BED(S) (SEE SECTION 8.1) 

FIND AND REMOVE 
OBSTRUCTION 
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TROUBLESHOOTING 

PROBLEM 

CAN NOT EMPTY 
HOLDING TANK, 
TRANSFER PUMP 
NOT PUMPING 

FROZEN LINES, 
BROKEN VALVES 

'CONTINUED" 

PROBABLE CAUSE 

NO POWER TO PUMP 

TRANSFER PUMP RATE 
VALVE CLOSED 

COLD WEATHER 
DURING A SHUTDOWN 

REMEDY 

MAKE SURE THERE 
IS POWER TO CONTROL 
PANEL 

OPEN RATE VALVE 

DRAIN PIPING. INSULATE 
AND/OR HE^T TAPE 
PROCESS 
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GENERAL SYSTEM INFORMATION 

7.1) CARBON WET OUT PERIOD 

ON NEW SYSTEMS, IT IS RECOMMENDED THAT THE NEW CARBON IN THE 
VESSELS SOAK IN WATER FOR A MAXIMUM OF 24 HOURS BEFORE THE 
SYSTEM IS STARTED UP. THIS ALLOWS THE AIR IN THE CARBON PORES 
TO BE DISPLACED BY THE WATER, 8 HOURS WOULD BE THE MINUMUM 
ALLOWABLE TIME TO PRESOAK THE CARBON. 

7.2) SHUTDOWNS 

FOR SHUTDOWNS THE FEED PUMP(S) SHALL BE SHUT OFF, AND VALVES 
ON THE BOTTOM OF THE TANKS SHOULD BE SHUT OFF ALSO. CLOSING 
OF THE VALVES AT THE BOTTOM OF THE TANKS KEEPS THE CARBON IN 
THE TANKS WET DURING SHUTDOWN, IF THE CARBON HARDENS UP IT 
MAKES RESTART-UP SIGNIFICANTLY MORE DIFFICULT. 

7.2.1) SHORT TERM SHUTDOWNS 

FOR A SHORT TERM SHUTDOWN, PUT THE RECOVERY PUMP(S) SELECTOR 
SWITCH IN THE OFF POSITION TO STOP THE PROCESS FLOW. KEEP VALVES 
8 & 9 CLOSED IF YOU WANT TO KEEP WATER IN THE CARBON VESSELS, IF 
NOT, OPEN VALVES 8,9 & 10 AND THE WHOLE SYSTEM WILL DRAIN. ONCE 
THE SYSTEM IS SHUTDOWN THE WORK THAT REQUIRED THE SHUTDOWN 
CAN BE PERFORMED. THEN TO RESTART THE SYSTEM, PUT THE RECOVERY 
PUMP(S) SELECTOR SWITCH IN THE HAND POSITION TO START THE PUMPS. 
ONCE THE SYSTEM GETS BACK UP TO OPERATING CONDITIONS, THE SELECTOR 
SWITCH CAN BE PUT IN THE AUTO MODE AND THE SYSTEM WILL BE BACK UP 
AND RUNNING. 

7.2.2) LONG TERM SHUTDOWNS (WINTERIZATION) 

PRIOR TO A LONG TERM SHUTDOWN, ONE MAY WANT TO CHLORINATE THE RECOVERY 
PUMP AND RECOVERY LINES. TO CHLORINATE WELL #1, TURN RECOVERY WELL #1 
PUMP AND RECOVERY WELL #2 PUMP OFF AT THE CONTROL PANEL. OPEN THE 
CHLORINATOR WATER SUPPLY FROM THE BOTTOM OF THE HEADER, AND THEN OPEN 
WELL #1 CHLORINATOR VALVE, TURN RECOVERY WELL #2 PUMP ON TO CHLORINATE 
RECOVERY WELL #1. AFfER CHLORINATING RECOVERY WELL #1 CLOSE CHLORINATOR 
VALVE #1. TO CHLORINATE RECOVERY WELL #2, CLOSE DISCHARGE VALVES #8 & #9 
OF THE HEADER AND LET SYSTEM PRESSURE UP TILL THE HIGH PRESSURE SHUT-
DOEN SHUTS DOWN THE SYSTEM. AT THIS POINT OPEN CHLORINATOR #2 VALVE AND 
LET THE SYSTEM PRESSURE BLEED OFF THROUGH CHLORINATOR #2. (THIS WILL 
CAUSE THE 80 GALLONS OF WATER IN THE SYSTEM TO GO THROUGH THE CHLORINATOI 
AND CHLORINATE RECOVERY WELL #2.) AFTER YOU HAVE FINISHED CHLORINATING 
THE RECOVERY PUMP AND LINES, YOU SHOULD BLOW DOWN THE CHLORINE LINES 
FROM THE BUILDING TO THE WELLS TO REMOVE THE WATER FROM THE LINES. (AIR 
COMPRESSOR SHOULD BE USED). 
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GENERAL SYSTEM INFORMATION "CONTINUED" 

7.2.2 LONG TERM SHUTDOWN CONTINUED 

AFTER THE RECOVERY PUMPS AND LINES HAVE BEEN CHLORINATED, THERE ARE (2) 
TWO OPTIONS FOR LONG TERM SHUTDOWN OF THE TREATMENT SYSTEM: OPTION #1 
IS THE REMOVAL OF ALL WATER FROM THE TREATMENT SYSTEM, INCLUDES THE 
RECOVERY LINES, LINES AND CARBON VESSELS IN THE TREATMENT BUILDING AND 
THE DISCHARGE LINE. OPTION #2 IS THE REMOVAL OF WATER FROM THE RECOVERY 
LINES AND THE DISCHARGE LINE, LEAVING THE CARBON VESSELS FULL OF WATER. 

IN BOTH CASES, AT THE CONTROL PANEL YOU WILL HAVE TO PUT THE RECOVERY 
PUMP(S) SELECTOR SWITCH IN THE OFF POSITION TO STOP THE PROCESS FLOW. 

IN OPTION #1, THE FIRST THING YOU DO AFTER STOPPING THE PROCESS FLOW IS TO 
ATTACH AN AIR COMPRESSOR LINE TO THE 1" RISER PIPE AT THE WELL HEAD. THE 
SECOND OPERATION WOULD BE TO REMOVE THE PLUG AND OPEN THE 1" BALL VALVE 
AT THE WELL HEAD, TURN AIR COMPRESSOR ON AND BLOW THE WATER BACK TO THE 
TO THE TREATMENT BUILDING UNTIL AIR EXITS THE EFFLUENT SAMPLE PORT ON THE 
POLISH VESSEL. (NOTE: ONCE AIR HAS REACHED THIS POINT, CLOSE THE SAMPLE 
PORT AND CONTINUE BLOWING DOWN THE DISCHARGE LINE FOR AN ADDITIONAL 10-15 
MINUTES TO INSURE COMPLETE WATER REMOVAL FROM THE LINES. ONCE COMPLETE, 
CLOSE THE 1" BALL VALVE AND REINSTALL THE PLUG AT THE WELL HEAD. (THE 
RECOVERY LINES, TREATMENT BUILDING LINES/CARBON VESSELS, AND THE 
DISCHARGE LINE SHOULD BE FREE OF WATER.) THE THIRD THING TO DO, AFTER ALL 
THE WATER HAS BEEN REMOVED FROM THE SYSTEM, THE CARBON SHOULD BE 
REMOVED FROM THE FRP VESSELS AND PUT INTO 55 GALLON DRUMS AND STORED 
ON SITE UNTIL RESTART-UP. 

IN OPTION #2 WE WANT TO LEAVE WATER IN THE CARBON VESSELS WHICH MAKE 
RESTAFRT-UP EASIER. IF THE WATER IS DRAINED OUT OF THE VESSELS AND NOT 
REMOVED, THE CARBON WILL BECOME HARDENED MAKING RESTART-UP DIFFICULT. 
HARDENED CARBON WILL NOT ALLOW WATER TO FLOW UNIFORMLY THROUGH IT, 
THIS WILL LEAD TO CHANNELING OF THE WATER THROUGH THE CARBON. WHICH 
MEANS YOU WILL HAVE LARGE QUANITIES OF UNUSED CARBON EVEN THOUGH 
TEST INDICATE YOU HAVE BREAKTHROUGH ON THAT VESSEL. THE ACTUAL CHANGE-
OUT OF THE CARBON VESSEL WILL BE MORE DIFFICULT, BECAUSE THE CARBON 
ACTUALLY HAS TO BE CHISELED INTO SMALLER PIECES BEFORE BEING REMOVED. 
IF THE ^/ESSELS ARE LEFT FULL OF WATER DURING A LONG TERM SHUTDOWN, 
IT IS RECOMMENDED THAT THE BUILDING HEATER SHOULD BE SET AT A 

TEMPEIRATURE THAT WILL PREVENT FREEZING (40-45 DEGREES F). 

IN OPTION #2, THE FIRST THING YOU DO AFTER STOPPING THE PROCESS FLOW IS TO 
'* ATTACH AN AIR COMPRESSOR LINE TO THE 1" RISER PIPE AT THE WELL HEAD. THE 

SECOND OPERATION WOULD BE TO REMOVE THE PLUG AND OPEN THE 1" BALL VALVIE 
AT THE WELL HEAD, TURN AIR COMPRESSOR ON AND BLOW THE WATER BACK TO THE 

• » * TO THE TREATMENT BUILDING UNTIL AIR EXITS THE INFLUENT SAMPLE PORT ON THE 
RECOVERY WELL METER RUN. AT THIS POINT ALL WATER IN THE INFLUENT LINE HAS 
BEEN REMOVED, THE INFLUENT SAMPLE PORT CAN BE CLOSED, THE AIR COMPRESSOR 

Mii 
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GENERAL SYSTEM INFORMATION "CONTINUED" 

7.2.2 LONG TERM SHUTDOWN CONTINUED 

REMOVED AND THE 1" BALL VALVE CLOSED AT THE WELL HEAD AND REPLUGGED. 
(REPEAT THE ABOVE MENTIONED STEPS TO BLOW DOWN THE OTHER RECOVERY WELL 
NOW THAT THE RECOVEIRY LINES ARE WATER FREE THE AIR COMPRESSOR MUST BE 
BROUGHT TO THE TREATMENT BUILDING AND ATTACHED TO THE VACUUM BREAKER 
LOOP AT THE AIR ELIMINATOR (THE AIR ELIMINATOR HAS TO BE REMOVED). WITH 
VALVES #8 &#9 CLOSED, AIR CAN BE APPLIED AND THE DISCHARGE LINE FROM THE 
TREATMENT BUILDING TO THE WELL HEAD WILL BE FREE OF WATER. 

WITH THE WATER DRAINED OUT OF THE RECOVERY LINES AND THE BUILDING HEAT
ED, THE SYSTEM WOULD BE READY FOR LONG TERM (WINTER) SHUTDOWN. AFTER 
A LONG TERM SHUTDOWN, START-UP PROCEDURES WOULD FOLLOW SECTION 4.3 
"START-UP AFTER A SHUTDOWN". 

7.3) EMERGENCY PROCEDURES 

IN THE EVENT THAT SOMETHING SHOULD OCCUR TO CAUSE A SHUTDOWN OF A 
TANK, THE OPERATION SHALL BE STOPPED UNTIL THE SITUATION HAS BEEN 
REPAIRED. 

7.4) SAFETY - SPECIAL NOTE 

ALL CONFINED SPACES INCLUDING THOSE CONTAINING ACTIVATED CARBON 
SHOULD BE PRESUMED TO BE HAZARDOUS. 

LOCK OUT/TAG OUT PROCEDURES ARE RECOMMENDED WHENEVER ANY WORK 
IS TO BE PERFORMED ON ANY PIECE OF EQUIPMENT, (WHETHER IT IS ELECTRICAL 
OR NONELECTRICAL). IF SOME SERVICE WORK IS REQUIRED, MAKE SURE YOU 
HAVE A QUALIFIED CONTRACTOR DOING THE SERVICE WORK. 
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SYSTEM MAINTENANCE 

SEE MANUFACTURER'S LITERATURE FOR INDIVIDUAL ITEM MAINTENANCE. 
G.L.C. TANKS AND HOSE CONNECTIONS SHOULD BE MAINTENANCE FREE, 
IF MAINTENANCE IS REQUIRED, IT CAN BE PERFORMED DURING SITE VISITS 
OR DURING CHANGE OUTS. 

8.1) CARBON BED FLUIDIZATION (BACKFLUFFING) 

WHEN HIGH PRESSURE OCCURS DUE TO PACKING OF THE CARBON BED OR FINES 
FROM THE GROUNDWATER RESTRICT THE POROSITY OF THE CARBON, CARBON BED 
FLUIDIZATION MAY BE REQUIRED. CARBON BED FLUIDIZATION REQUIRES THAT EITHER 
AIR OR WATER BE APPLIED TO THE BOTTOM OF THE VESSEL TO LIFT THE CARBON 
BED AND LOOSEN THE RESTRICTION. (IF THIS DOES NOT LOOSEN THE RESTRICTION, 
YOU WOULD HAVE TO GO AND PHYSICALLY REMOVE THE TOP 3 OR 4 INCHES OF 
CARBON FROM THE CARBON VESSEL.) 

IN SOME INSTANCES BACKFLUFFING A SYSTEM ONCE A WEEK WITH WATER WILL 
KEEP A SYSTEM FROM PRESSURING UP. BUT IN SOME CASES BACKFLUFFING WITH 
WATER ONCE A WEEK IS NOT OFTEN ENOUGH OR POSSIBLE POWERFUL ENOUGH 
TO BRIEAK UP THE RESTRICTION. IN THESE CASES AIR SHOULD NEXT BE TRIED TO 
BE USED TO BREAK UP THE RESTRICTION. AND IF WATER OR AIR FAILS TO REMOVE 
THE RESTRICTION THEN YOU WILL HAVE TO GO AND REMOVE THE TOP 3-4 INCHES 
OF CARBON FROM THE VESSEL. SO EACH SYSTEM HAS TO BE MONITORED TO SEE 
WHAT WILL WORK THE BEST IN BACKFLUFFING OF THAT SYSTEM. 

IF YOU ARE BACKFLUFFING USING WATER, YOU WOULD ADJUST YOUR SYSTEM 
VALVING ACCORDING TO EITHER ILLUSTRATION #3 OR #4 DEPENDING ON WHICH 
VESSEL YOU ARE INTENDING TO BACKFLUFF. 

IF YOU ARE BACKFLUFFING USING AIR. YOU WOULD NEED TO ATTACH YOUR AIR 
SUPPLY TO THE CARBON CHANGE-OUT PORT (SEE DRAWING "8" x 14' STEEL 
BUILDING WITH (2) 400LBS VESSELS" FOR LOCATION). SET THE VALVING ACCORD
ING TO EITHER ILLUSTRATION #3 OR #4 DEPENDING ON WHICH VESSEL YOU ARE 
INTENDING TO BACKFLUFFING. TURN YOUR AIR SUPPLY ON AND BEGIN APPLYING 
PRESSURE TO THE SYSTEM, (IN REGULARLY MAINTAINED SYSTEMS, 10-12 PSI 
IS ENOUGH PRESSURE TO LOOSEN THE CARBON BED.) YOU SHOULD LEAVE 
THAT 10-12 PSI ON THE VESSEL FOR 10-15 MINUTES TO LET THE CARBON 
GET THOROUGHLY LOOSENED UP. 

TO BACKFLUSH TANK "A" SEE ILLUSTRATION # 3 

TO BACKFLUSH TANK "B" SEE ILLUSTRATION # 4 

8.2) SHUTDOWNS 

SEE "SHUTDOWNS" SECTION 7.2 OF GENERAL SYSTEM INFORMATION 

* 
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SYSTEM MAINTENANCE CONTINUED 

8.3) WINTERIZATION 

^ SEE "LONG TERM SHUTDOWN (WINTERIZATION)" SECTION 7.2.2 OF GENERAL 
SYSTEM INFORMATION. 

•* 8.4) BAG FILTER CHANGE-OUT 

UNDER NORMAL CONDITIONS FLOW THROUGH THE ROSEDALE FILTER IS ACCOM-
^ PLISHED BY HAVING VALVES "A" & "C" OPEN, AND VALVE "B" CLOSED, (SEE 

ILLUSTFIATION "A"). WHEN THE PRESSURE GAUGE ON TOP OF THE ROSEDALE 
FILTER EXCEEDS 25-30 PSI, IT IS TIME TO CHANGE THE FILTER BAG. TO DO THIS 
YOU MLST OPEN VALVE "B" AND CLOSE VALVES "A" & "C", (SEE ILLUSTRATION 

•*• A"). AFTER THE FLOW HAS BEEN DIVERTED AROUND THE FILTER, THE PRESSURE 
MUST" BE BLED OFF THE FILTER HOUSING BEFORE REMOVING THE LID. (IF NOT 
YOU MAY END UP WITH WATER UNDER PRESSURE BEING SPRAYED ALL OVER 

H» THE PLfi.CE.) OPEN THE BLEED OFF VALVE ON THE FILTER HOUSING (SEE 
ILLUSTRATION "A"). AFTER THE PRESSURE HAS BEEN RELIEVED, OPEN THE LID, 
REMOVE EXISTING FILTER BAG, INSTALL NEW FILTER BAG. CHECK LID O-RING 

PLACEMENT BEFORE CLOSING THE HOUSING LID. OPEN VALVE "A" HALF WAY TO 
"* FILL THE FILTER HOUSING WITH WATER. CHECK FOR LEAKAGE AROUND THE LID. 

IF THERE IS A LEAK CLOSE VALVE "A", RESEAL THE LID AND TRY AGAIN, IF THERE 
ARE NO LEAKS, OPEN VALVE "C" & "A" ALL THE WAY AND CLOSE VALVE "B". YOU 

m HAVE REPLACED THE FILTER BAG AND FLOW IS AGAIN GOING THROUGH THE 
THE FILTER UNIT. 

** 8.5) CHLORINATOR 

THERE IS (1) SYSTEM CHLORINATOR AND (2) WELL CHLORINATORS IN EACH OF THE 
«• TREATMENT BUILDINGS. THE SYSTEM CHLORINATOR IS BEING USED IN THE SYSTEM 

TO COMBAT BACTERIAL GROWTH, WHICH WHEN IN A SYSTEM WITH HEAVY AMOUNT 
OF IRON, WILL DEVELOPE A SLIME WHICH COATS THE CARBON AND REDUCES THE 

yl CARBON EFFECTIVENESS. 

UNIT HAS AN ADJUSTABLE TREATMENT RATE - WE RECOMMEND 2 PPM TREATMENT. 
UNIT WILL HOLD 45 OF THE 1" CHLORINE TABLETS. 

• I ' 

CHLORINATOR SHOULD BE RUN NO MORE THAN NECESSARY, UNDER NORMAL 
CONDITIONS, ONCE A WEEK FOR 8 HRS IS USUALLY ENOUGH TIME TO KILL THE 

^ BACTERIAL GROWTH WHICH MAY HAVE DEVELOPED SINCE THE LAST CHLORINATION. 

UNDER EVERY DAY OPERATIONS, RATE VALVE "F" SHOULD BE WIDE OPEN AND RATE 
VALVES "D" & "E" SHOULD BE CLOSED. WHEN YOU WANT TO INJECT CHLORINE, ALONG 

*•• WITH RATE VALVE "F" WIDE OPEN, YOU WOULD ALSO OPEN RATE VALVE "D" AND 

http://PLfi.CE
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8.5) CHLORINATOR "CONTINUED" 

JUST CRACK VALVE "E" (SEE ILLUSTRATION "B"). AFTER THE SYSTEM HAS RUN FOR 
A COUPLE OF MINUTES, TAKE A SAMPLE FROM THE ROSEDALE SAMPLE PORT AND 
TEST FOR THE AMOUNT (PPM) OF CHLORINE. ADJUST RATE VALVE "D" ACCORDING 
TO THE RESULTS OF THE CHLORINE TEST. 

THE WELL CHLORINATORS ARE USED TO KILL BACTERIAL GROWTH FROM THE 
RECOVERY WELL PUMPS, THROUGH THE UNDERGROUND WELL LINES TO THE 
BUILDINGS. 

UNIT HAS AN ADJUSTABLE TREATMENT RATE - WE RECOMMEND 2 PPM TREATMENT. 
UNIT WILL HOLD 20 OF THE 1" CHLORINE TABLETS. 

WELL CHLORINATORS SHOULD BE RUN NO MORE THAN NECESSARY, UNDER NORMAL 
CONDITIONS, ONCE A WIEEK FOR 6-8 HRS IS USUALLY ENOUGH TIME TO KILL THE 
BACTERIAL GROUTH WHICH MAY HAVE DEVELOPED SINCE THE LAST CHLORINATION. 

UNDER EVERYDAY OPEFIATIONS, WATER SUPPLY VALVE "G" SHOULD BE CLOSED, 
ALONG WITH WELL CHLORINATOR VALVES "H" & " I " . WHEN YOU WANT TO INJECT 
CHLORINE INTO THE WELLS, YOU WOULD OPEN WATER SUPPLY VALVE "G" (SEE 
ILLUSTRATION "C"). YOU WOULD THEN BARELY CRACK OPEN WELL CHLORINATOR 
VALVE "H" - TO TREAT WELL #1 AND WELL CHLORINATOR VALVE " I " - TO TREAT 
WELL #2 (SEE ILLUSTRATION "C"). 

WHEN YOU ARE CHLORINATING WELL #1, WELL #1 SHOULD NOT BE RUNNING, AND 
WELL #2 IS PRODUCING THE CHLORINE WATER SUPPLY. AND WHEN YOU ARE 
CHLORINATING WELL #2 WELL #2 SHOULD NOT BE RUNNING, AND WELL #1 IS 
PRODUCING THE CHLORINE WATER SUPPLY. 

8.6) OPENING OF THE CARBON VESSELS FOR SAMPLING/INSPECTION 

IF YOU HAVE TO OPEN THE TOP OF THE CARBON VESSELS FOR SAMPLING OR 
INSPECTION OF THE CARBON, YOU WILL FIRST HAVE TO STOP THE FLOW OF THE 
SYSTEM. TO DO THIS, PLACE THE RECOVERY WELL PUMP SELECTOR SWITCH TO 
THE OFF POSITION. NEXT WOULD BE TO RELIEVE THE PRESSURE FROM THE SYSTEM, 
THIS IS ACCOMPLISHED BY OPENING THE BLEED OFF VALVE ON THE ROSEDALE 
FILTER (SEE ILLUSTRATION "A"). AFTER THE PRESSURE HAS BEEN RELIEVED, YOU 
WOULD REMOVE THE CAMLOCK CONNECTION ON THE TOP OF THE VESSEL YOU 
ARE GOING TO OPEN. YOU WOULD THEN TAKE THE 'TOP/BOTTOM WORKS WRENCH" 
AND LOOSEN THE TOP WORKS UNTIL YOU CAN REMOVE THEM FROM THE VESSEL. 
ONCE THE TOP WORKS ARE OUT OF THE VESSEL, YOU CAN PERFORM YOUR SAMPL
ING OR INSPECTION. AFfER YOU HAVE PERFORMED YOUR WORK, YOU WOULD PUT 
THE TOP WORKS BACK INTO THE VESSEL, RETIGHTEN THEM WITH TOP/BOTTOM 
WORKS WRENCH", THEN HOOK THE CAMLOCK CONNECTION BACK TO THE TOP OF 
THE VESSEL. YOU CAN THEN FOLLOW START-UP AFTER A SHORT TERM SHUTDOWN 
TO RESTART THE SYSTEM. BE SURE TO CHECK FOR LEAKS AROUND THE TOP WORKS 
THAT YOU JUST PUT BACK IN, IF THERE IS A LEAK YOU WILL HAVE TO SHUT THE 
SYSTEM DOWN, BLEED THE PRESSURE AND RETIGHTEN THE TOP WORKS. 
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9 AS BUILT ILLUSTRATIONS 

CONCRETE PAD REQUIREMENTS 

BUILDING OPENINGS 

AS BUILT LAYOUT 

INFLUENT ELEVATION 

PU\N VIEW FLOW DIAGRAM 

HORIZONTAL FLOW DIAGRAM 

STORAGE CABINET/FOOT LOCKER/WRITING AREA ELEVATION 

ELECTRICAL CONTROL PANEL FACE 

ELECTRICAL CONTROL PANEL (INSIDE PANEL) 

CONTROL PANEL WIRING DIAGRAM 
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4 " TUnUL\R BUILDING BASE-

SCREWED TO BUILDING-

liOI.TED TO CONCRETE 

t:;: 
4 " CONCRKTE HAUE ' 

BUILDING TIK-DOWN DETAl 

HUILDING TIE DOWNS 
1 Vriu. . \ i , u r Ai.L CuiiKERS 
i^EE MIOVK OETAIl.) 

TKI MClOM. SftCOriTIOHl ! •» nn-tUlTIOH n>N1UI(W 
I I mi9 cw*iRS If pit«fiitTuiT n r u u i t i o i VHICK U 
ron TMi H>:M. • •o. ' .Tr i 1.11 cr c i i u uvef tutaon 
n t i tM i *T iHi' TH( laraaniiiuH CM) irtttn-.'inOMi 
coaruiw I ' ( U I H HIT mn H cfr i iuTi f r la AHT luaHM. 
• )ur( OR rttnt vmodt T I I mrniM cuntun or CBIAT 

igamppATE [ _ D8SCHIPT10H 

CRE.W LAKES CARBON TREATUENT, INC. 
33CO U S 131 N £ 

KALKASKA. WK H 499*1^ 
SUITM ENVIRONMENTAL 

CONCRETK RKQUIKEMENTS 

aire ouc CORP WAUKCOAN. luJHoia 
VCIU HOME 

DATE 1ft JULY l«tfl 

•H i FT 

T0tlKAI(CE9 m 

t H O l l i t i i l " 

DRtWH BT. 

3 XREUWItJ 
M. flUMUl 1 

•incR I 

s 
s 

m 



Wtl.l, inl.oRINfc: iXilP I,INK ' 

i 

A' 

8 FT 

DISCHARGE UNE-

INFLUENT WELL 

SUMP PAN DRAIN 

FLOOR SUMP PAN OPENING -
6" WIDE X 12" LONG x 4 " DEEP 

BUILDING ELECTRICAL SERVICE 

14 YT 

INFLUENT WEI,I,(S) POWER SUPPLY 

3070 DOUBLE DOOR 

12" X 12" LOUVER 
IN STATIONARY DOOR 

WELL CHLORINE DRIP LINE 

INFLUENT WELL 

DISCHARGE LINE 

j FLOOR SUMP PAN OPENING 
/ 6" WIDE X 12" LONG x 4" DEEP 

-BUILDING ELECTRICAL SERVICE 

^-~-^ti 
00" 

IT 

INFLUENT WELUS) POWER SUPPLY 

SKCTinN A - A VLOOR SU«P PfiN DRAIN 

TVi •!«««. f r v i n t t nc i f »» mttuunvtt C*»T«IIV 
m THII Mtoiii« » twrsmkH v n M i m i *nc i • 
rei H I K t i na'jNTi va 9 U I U T u m c t i iM 

l51U(l DAtt t ' - . • * ' l ^ ' ^ ? ' - ' ? - l " ^ 

CRE.U \ M i CARBON IREATMENT, INC. 
5UITK ENVIRONMENTAL 

8' X 14' STEEL BUILDING 
BUILDING OPENINGS 

DiTt 11 liriT i t M 



HIGH PRESSURE CHLORINATOR 

ROSEDALE SOCK FILTER ^ 

WELL(S) CHLORINE DRIP UNITS 

INFLUENT WELLS 

DISCHARGE LINE — 

SUMP PAN DRAIN 

SUMP PAN 

IGH LEVEL FLOOR SUMP SWITCH 

BUILDING ELECTRICAL SERVICE 

CONDUIT TO MONITOR WELLS 

MAIN DISCONNECT 

15 KVA TRANSFORMER 

CONTROL PANEL 

TRANSFER PUMP 

HOLDING TANK 

INFLUENT PUMP POWER SUPPLY 

EXHAI.IST FAN ̂  

Fi.OW-ET (FLOW CONTROL) 

CHLORINE DRIP UNITS 
WATER SUPPLY UNE VALVE 

BLOW DOWN PORT " 
FOR CARBON CHANGE-OUTS 

1000 WATT CEILING HUNG IIEATFR— " ' 

0 VALVE HEADER 

CHLORINE DRIP UNITS-
WATER SUPPLY LINE 

- EXTERIOR ELECTRICAL OUTLET 

INTERIOR ELECTRICAL OUTLLT 
iUNDf'.H LiiWKH KJGiiT COuiiLlK Oi CONiKOL [-.ANLLJ 

- LIGHT SWITCH 
(ON CONTROL J'ANEI. FACE) 

tNTKANCF UAMP 

3070 DOUBLE DOOR 

FLASHING DEACON LIGHT 

nO" WIDE X 1 5 " DEFP x CG" HKHl 

WALL MOIINTED CADINET 
WITH A 
My WIDE X IB" DEEP x l U ' HKiH 
WALL MOUNTED I.OCKEK RELOW 

400 LB LIQUID PHASE 
CARBON VESSEL 

24" WIDE X 18' DEEP WRITING AREA 

24" WIDE X B" DEEP SHELVES 

VACUUM BREAKER LOOP 

NOTE: 
AN INDUSTRIAL ROLLING STEP LADDER 
WILL BE FURNISHED WITH THE BUILDING. 

LUU <(AICM TWiHur. nr. 

IJKEAI i m CARBON IREATMEliT, INC. 

fUlTH ENVIRONMENTAL 
B' X 14' STEEL BUILDING 

WITH {2} -100 LBtJ VESSEl^ 
AS UUII.r LAYOUT 

a l T l OUC COUP WAtJECCAW ILUHOU 
IDLZRlNCtl' 1 



1 
WKI.I.(.S) CIII .Ok'INi: DHIP IINI'I ' 

ROSEDALE MODEL B - 1 5 FILTER 

180 GALLON HOLDINO TANK 

CHLORINE WATER 
SUPPLY LINE 
FROM BOTTOM 
OF HEADER 

SYSTEM CHLORINATOR 

MAIN POWER DISCONNECT SWITCH 

T D A M C P C D r n i » < n 

-PUMP - POWER & CONTROL WIRING 

480 VOLT ELECTRICAL SERVICE 

INFLUENT WELL LINE(S) 

SUMP PAN DRAIN 

METER RUN: 

RATE VALVE 
CHECK VALVE 
FLOW METER 
SAMPLE PORT v n OUCM. i r t cOKtnMi i IHD nmiwtTiM coMTimiD 

Ut THH bUTIM4 W ntorRCTUT WnmiTtMl. THKII D 
n * n s M u . u r L u i m i v i of c t u T u>3) c i U M 
I M A t u i n . [Hc. m l iHKjiNknpi* m a s r i c m r A n o n 
coMTauip m m HIT HOT •£ mpLicATik II INT u x n * 
• |U>E II* n v t •ITHevT Tni WiniK OOHITNT O ' » I U T 

Ufa rjiiMi Tii.twnr wc 

LS3'.H| P j n e I DESCtlPTlOI* 

GREAT U K E S CARBON TRE;(TyENT, INC. 
3 3 0 0 l< S. 1 3 1 N.G. 

_ KALKASKA. UlCH. 4 P 6 4 6 

S M I T H E N V r R O N M E N T A L 

INFLUENT ELKVATION 

SUE- OUC COHP WA'JKEGAW. t m H O U 
9C i l J HONE 

DAK t l /ULT 191 

TOLCRAKrCS' Vf^ MUTN 1 1 : 

m 



WELL(S) CHLORINE DRIP UNITS 

INFLUENT WELLS 

DISCHARGE LINE 

HIGH PRESSURE CHLORINATOR 

ROSEDALE SOCK FILTER 

TRANSFER PUMP 

HOLDING TANK -

-SUMP PAN DRAIN 

SUMP PAN 

HIGH LEVEL FLOOR SUMP SWITCH 

r " BUILDING ELECTRICAL SERVICE 

CONDUIT TO MONITOR WELLS 

MAIN DISCONNECT 

15 KVA TRANSFORMER 

-CONTROL PANEL 

— INFLUENT PUMP POWER SUPPLY 

EXHAUST FAN -

FLOW-ET (FLOW CONTROL) ^. 

CHLORINE DRIP UNITS 
WATER SUPPLY LINE VALVE 

BLOW DOWN PORT 
FOR CAKIION CHANGE- UUIS 

!B00 WATT CE!!,!,S'C H'JNC HLAT 

9 VALVE HEADER 

CHLORINE DRIP UNITS 
WATER SUPPLY LINE 

EXTERIOR ELECTRICAL OUTLET 

NTERIOR RI.KCTKICAL OUTLET 
(UNDER LOWER KIGIIT CORNER OF CONTROL PANEL) 

LIGHT SWITCH 
(ON CONTROL PANEL FACE) 

ENTRANCE RAMP 

•.1070 DOUHl.E 1M)0H 

FLASHING BEACON LIGHT 

12' X 12" LOl.'VER 

;10" WIDE. X 15' DEEP x OG" HIGH 

WALL MOUNTED CAUINET 

WITH A 
30" WIDE X IB" DEEP x IB" HIGH 
WALL MOUNTED LOCKER BELOW 

400 LB LIQUID PHASE 
CARBON VESSEL 

24" WIDE X I B ' DEEP WRITING AREA 

24" WIDE X 0" DEEP SHELVES 

VACUUM BREAKER LOOP 

NOTE; 

AN INDUSTRIAL ROLLING STEP LADDER 
KILL BE FURNISHED WITH THE HUILDING FLOW DIRECTION nti MH<)«. i fwir ic i r iMi u t ivroiturii^ <« i t t i iu 

II ) « • rwvuifl n r iorMHin urotMiieii * m u 
rtN H I *(«i i i ruMvi i f i er « i * r un> CUIKN 
n i i T a m f c no nrMdumi U B uumt- tnai t 

s 
?MITH ENVIRONMENTAL 

0' X 1 r STEEl. nUlLDING 
WITH (2) 400 I.Brf VESSELS 
PLAN VIEW, FLOW DIACRAM 

_ JiU'-^?^*-" c o w . TAUKCCAV. imHJ19 
icA i i - ' Hoxt IT'OUKAMCIJ. 
D«Tt l» IIPT M 

•a a u n 9T 
} f,i i i inn( 
M n m i t 

sstoopn 
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STORAGE CAUiNET-

\ 

I 
66 .00" 

09 00 " 

FOOT LOCKE,^ 

30 0 0 " 1 
15 CO" 

WRITING AREA WITH SHELF 

24 .00 " 

/ 
"T 

43 0 0 " 

3 

18.00" 

FOOT LOCKER 

• - - - ^ I 

__i 

/ 

-STORAGE CABINET 

18.00" 

4 " CONTAINMENT L I P -

T n DIMS*. iM.iri'iATi^.M AfO i'<rcikHATi<;* cLi9ruKi> 
y 7rfU tUVINd I I Pl^irAOTAKI .:irJ«UT10l> ruiCK I I 
rot i h i K U i tL i . is i '1 3EE cr DtUV LUtS CUIVIk 
)IDIIHtl-1 IKt-' THI LYIC)I)UTJC!I ANt irtCllli.-llK'M 
coaiuxci x i u . ^ Ĥ T Kor I I c u r u : i r » 3 A . I I HA'«KO 
l u f t ai rem imt.<«t rn i I I T T I K <.x>iat or m*.7 
u , a t ' t i K i ncjkiKivT. iK( 

DEICHIFTIOH 

(ilifAf!JSSS"aMlEATilEn.lN( 
TiiOO L"S 131 N K 

S'AtJIASKA. UK'H 4994d 
Si:iTH ENVIRONMENTAL 

STORAGE CAUINET.FOOT LOCKER/ 
WRITING AREA ELEVATIONS 

SITE. GKC fORP «A 

fCALI NOMA !T0LSRA>'CC3 

DATI • • r.'-Y 1M». 

V.H': 

«5j 
AK lt._lMlS 

; I S = IK«B. 

OUVJI 8T 

9 X9ILLVI11 
D>. HUMIIR: 

5t*:CL*t 

-0 

m 
z 
H 
CO 
-< 
(0 
H m 



ill! : ;'.P HATtRIALS 

RECOVERY VEI 

BtCOVERY WELl, f l 

TFUKdKSR PUMP 

EXHAUST rAK 

UCllTS \ ^ \ 

CONTROL POWER 

I iTEU j g i r . 

!_ ] 
I-AIEI, BOX 

RESXT BUTTOH 

PILOT UGHT 

DEECHIPriOK 

3 0 " W I 3 « ' I I I : C ' D ENCIOSUP.E. MMJL£ [ l O u t CARhrjV "TCEI. 

UODIL t A ^ « M 3 n i O C 5 

O r r / O K SWITCH. eOCH - H R « A A L L S S BRACLEr S POSITION SWITCH ; ALIXM HUADLCY 

H A N D / O r r / A ' J T O an iTCH, B O O H - JR3A ALLEK BRAPLEY 3 P O ? : n O \ 3WI7CH ! ALL£;f O.^ADLEY 

RESET BUTTOK. BOOH - AIA AUEN BRADLEY RESET HL'ITOK : ALLEN B R A D : J : Y 

CHEEK PILOT IJCHT UODEL | S O D T - q i O C ; AILEN BRADLEY 

RED P a O T LIGHT MODEL $ BOCT-q iDR ALLEN B ^ A P U Y 

TKB DE3;0H. SPtCITICATIONS ANQ IKFORMATION CONTAINED 

IH Tina DRAWI.YQ 19 PROPRntARY iHrORHATION'. «HJC1t IS 

rOR THt «OLC. LXCIUSm VSt o r C R Z A T U K E e TiRBON 

TREATUZrrT. INC. THE INrONMAnon A»D afECinCATION* 

CONfAINCD KENCIK UAY NOT BE OUPLrCATID IP ANY NAriHER. 

SHAPE OR rOilH IITHOUT THE VRnTZ^I C0NSI3IT OF OP.LlT 

r S S t - t : | DATE [ D E S C R I P T I O N 

a m i m CARBON mmm, \K 
330C U S . 1 3 ; N E 

KALKASKA, MICH 40640 

S.\in'H EKVIROXMENT.AL 

CONTROL PANEL (F.^CE) 
SITK. O k C C O R P -.TAUJiECAN. I L L I N C ' S 

SCALE: N O N E [TOLERANCES. XXX 

DATS: 2 8 AviC. fctf J _ ^ 

SIiEbT I 

S. KRELLTITZ 
n n KUIIBER 

SEVICPF 



1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

MAIN 

MA I.N 

I:N:T 
HEATER 

UM:T 
HEATER 

•ANCL « O'oTSlDt 
RECB.̂ TICAL 

WELL II \ 

WE;LL pi 

WELL # 2 

WELl, j !2 

COMTTtOL CUPCLIf 
POVIR 

EXHA'JST 
F.i\N __ 

TRANSFER 
PlUir-

4 

6 

8 

10 

12 

M 

16 

18 

20 

22 

1^" 

27.00" 

® 

1 

• 

11 

U M j r ^ f i 
, ' • * / ' 

j . — 

m 
® 

® 

\®\ 

n® 

® 1 • 

w ( f l 
33.00' 

ITE.M « 

® 

(2) 

® 

ITEM 

nil.L OF MATRRl.AI.S 

DESCRIPTION 

S U B P L A T E ! 2 7 " W x 3 3 " H SUDPI.ATE 

MANUFACTURE: QTY. 

HOFFMAN 

SERVICE 
PANEL 

TIMER 

REL.AY 

1 2 5 AMP ELECTRICAL SERVICE PANEL .SQUARE "D" 

36X SERIES TIME DELAY RELAY 

TYPE M, AC RELAY 

i SIGNALINE 

>.LLEN-BRADLEY 
.1 

I FVFI i 
CONTROLS I I'EVEL CONTROL, MODEL if 1G2D4 

-\-
IVARRICK 

RELAY ] TYPE PK MASTER CONTROL RELAY ALLEN • BRADLEY 

ISSUE DATE j r . : r R i p : ; o s 

m . \ ] \ m CARBON IKFAU'EM, INC. 
XAIXAS;^A UlCM. ^SB4U 

S M : ? H ENVmONMSKTAL 

THE 3t3:o:i. SFI îrK'kTIO>-S «̂ C INrCRMttlOH c 
tH IHII DIUVLta U PiiC?fu'kT>» IhT ÎIWATiSII VXICH U 
rc> iHt ! o i i iicrtLsiM L ' I I 3r n i t r i i L u a i r uao i ; 
TallTHtia. INI THI IXfURUTION IttD sTtrmciTioss 
c o y . u s t i HiM.h ii«r :H/T K MTur.cfO 3> t y i uik»M.\ 
fH4?E L I I^IU nikCUT IHE ftiU7Tl>i COHkCNT OF t » H t 
lAKIl CJkftOH ThlUKikV. INl' 

CONTROL. PANEL ( I N S I D E ) I (Tl 
UN. JI.IJN;OIS [ " ^ , SITE^ QUC COKP WALKLtiUN. II.UN'OIS 

I'aCUE HOJit " TOUKANCi 

DA l i 3 SEPT. w ! 

I SltLE-; 
1)H NUMDlll- I 

SEViCPl 

T3 

0> 



OPERATION MANUAL 
400# TREATMENT SYSTEM 

Pg34 

120 VAC 
CONTROL CIRCUT 

CONTROL 

^ > r r ^ 

8 f 6 

HIGH 
PRE.S3Utt£ 

—•-H.-

-\i'* 

SUMP 

• 4 ^ 

- • I • -

^ • H 

-»^Hr»-

>» 
- . ^ O 

-O^O -

Rl 

COMTACTS -

1 2 

-*̂  -r-
1 1 

k R2 

LOT TO 

3 

-^ 

MOBT j 

4 1 

i 1 

men 
PSESSURE 

O 
HIGH 

' _ PRESSURE 

0< - M K } * -

o-

•€>' JRAMSr£R 
PUMP ' 

- • ( R » } ^ 

THE 0£9KM. SPtcmciTIONS AND IKTORMATlOf CONTAIMBD 
IN THIS DRAWING IS PROPRICT'AltY IHIDRIUTTOIf. WWCK tS 
FOB THS SOLS. EXCLUSITC USE OP CKXAT LAKES CASBOK 
TKEATUCrT. IfC. THE IN^RlCATIOrf AKD SPECIFKATIONS 
COtrrUKED HOtEIII HAT IfOT BE DUFUCATCO IN A>rr HAHnBR. 
SHAPE OR FORH TTniOVT THE VSIIIU COlfSElTT OP CRXAT 
ujiKs CAftBOH TRUTUEMT. mc. 

ISSUE DATE 

m i UKES CARBON TREATilENT, INC. 
3 3 0 0 U.S. 131 N.E. 

KALKASKA. UlCH. 4 9 6 4 6 
SMITH ENVIRONMENTAL 

ELECTRICAL LINE DIAGRAM 
SnC: o n e COKI' TAUKCAN. lUIHOIS 

SCALE: NONK 

DATE: t e SBPT. M 

TOU}!A»CES: XXX 

S. KRELLWir; 
DR. N U M B E R ' 

summ 



OPERATION MANUAL 
400# TREATMENT SYSTEM 

Pg35 

10 GENERAL INFORMATION (MANUFACTURER'S LITERATURE) 

10.1) SUBMERSIBLE PUMP 

10.2) FLO-ET FLOW CONTROL 

10.3) FLOW METER 

10.4) ROSEDALE FILTER 

10.5) HOLDING TANK 

10.6) TRANSFER PUMP 

10.7) CARBON VESSELS 

10.8) CARBON 

10.9) PRESSURE SWITCH 

10.10) FLOOR SUMP LEVEL SWITCH 

10.11) ROLLING STEP LADDER 

10.12) CABINET 

10.13) FOOT LOCKER 

10.14) ELECTRICAL 

10.15) MISCELLANEOUS 



OPERATION MANUAL 
400# TREATMENT SYSTEM 

Pg36 

10 1)SUMERSIBLEPUMP 

GRUNDFOS SUBMERSIBLE WELL PUMP 
MODEL # 10S03-6, 1/3 HP, 230 V SINGLE PHASE 





SECTION 2 

GRUNDFOS 4'inch 
Stainless Steel 
Submersible Pumps 

u^ General 
1^ Curves and Charts 
v^ Materials of Construction 

* . ; 5 

I 

MODELS: 
5S, 7S, 10S, 16S, 
25S, 40S, 60S & 75S 
WELL SIZE: 
4-inch and Larger 
FLOW RANGE: 1.2 to 95 GPM 
HP RANGE: Â to 10 HP 
RPM: 3450 

For increased capacity and 
pressure ranges, see Grundfos 
6. 8, 10-Inch and Larger Wells 
and Deep Sef submersible pump 
sections. 

1̂  i 
EIS I 

APPLICATIONS: Residential water supply for 4-inch and larger wells. 

2-1 



Pump Selection Guide 

r 
1 MODEL 

53 

7S 

10S 

163 

253 

403 

60S 

753 

MIN. 
WEU. 
SIZE 

4-

4" 

4" 

4" 

4" 

4" 

4-

4" 

FLOW 
RANGE 
(GPM) 

1.2-7 

3-10 

5-14 

10-20 

18-32 

24-55 

40-75 

45-95 

MAX. 
WORKING 

HEAD 
(FEET) 

870 

680 

900 

980 

630 

755 

505 

460 

MAX. 
WORKING 

HEAD 
(PS!) 

377 

294 

390 

416 

273 

327 

219 

199 

Features 
(3 Smooth safety hook 

prevents frayed safety line. 

121 Built-in, jam-free check 
valve designed for failsafe 
operation. 

121 SnapGuarcT cable guard. 
is designed for easy 
installation and removal. 
Holds tight and provides 
maximum protection to 
motor leads. 

[7| flneosionfbnn" impellers 
are fabricated from 
stainless steel to provide 
long pump life, maximum 
hydraulic efficiency and 
top pump performance. 

12] Exclusive Primelnducer" 
provides maximum pump 
protection from dry-run 
damage during low water ' 
situations. 

121 Pump inlet is totally 
screened to prevent 
damage from debris. 

(21 All Grundfos submersibles, 
are performance tested at' 
the factory to verify 
specified performance. 

r/^.. 

4'lnch 
2000 

1800 

1600 

1400 

£" 1200 
UJ 
i t- 1000 
Q 
< 
^ 800 

600 

400 

200 

0 

p.^^ 

N 
^ S - D S 
^ * * ^ 

-5S-

r--^ 
N 

10S-DS 

- ^ ^ 

N 
^ \ ^ 1 0 S 

7S \ 
\ 

" - • - ^ 

\ 

\ 

16S-DS 

\ 

^ " " ^ - ^ ^ 

v^ 16S ^ 

\ , 
X 

r 
2 

k 

\ | 

. 

5S-DS\ 

1 
^ " ^ • - - > ^ 

25S 

\ 

\ 

OS-DS ^ 

^ 

40S 

\ 
\ 

^ 
• * • 

R O ^ 
DV j \ j 75SV 

10 20 
CAPACITY (GPM) 

30 40 50 60 70 80 90 100 

NOTE: For Deep Set models see Section 4. 2-2 



M O D E L 

10S 10 GPM CRUNDFOS 

'«• 

MM 

I 

FLOW RANGE 

5 to 14 GPM 
PUMP OUTLET 

IV4" NPT 

PERFORMANCE CURVES 

ir... 

1100 

1000 

900 

800 

700 

UJ 600 
UJ 

X 500 

400 

300 

200 

100 

! , - & 

:i:zz 
mm 

M ^ OPEBATINGRANGE 5 » " G P M f 
FCJfi CAI'ACITFES BELOW 5 GPM 

SEE MODEL 7S 

3450 
RPM 

6 8 10 
CAPACITY (GPM) 

12 

DIMENSION 

MODEL NO. 

10S03-6 

10S05-9 

10S07-12 

10S10-15 

10S15-21 

10S2G-27 

10S3G-34 

S AND WEIGHTS 
HP 

'A 

Mi 

% 
1 

1 Vi 

2 

3 

LENGTH 
(INCHES) 

21 Va 
24 s^ 

27 Va 

30'/% 

3 7 % 

42 

54 Va 

WIDTH 
(INCHES) 

3'Vi6 

3'Vi6 

3 'Vie 

31V16 

3 'V16 

31^16 

3'Vi6 

APPROX.UNIT 
SHIPPING WT. (LBS.] 

26 

29 

32 

34 

44 

49 

83 

Specifications are subject to change without notice. 

2-7 



i r 
SELECTION CHARTS 
(Ratings are in GALLONS PER HOUR - GPH) 

10 GPM 
FLOW RANGE 

5to14GPM 

MODEL 

10S 
PUMP OUTLET 

1 VA" NPT 

C^j 

PUMP MODEL 

10S03-6 

HP 

' ^ 

PSI 

0 
20 
30 
40 
50 
60 

Shut-oti PSI: 

10S05-9 '/z 

0 

20 
30 
40 
50 
60 

Shitt-oif PSI: 

10S07-12 =% 

0 
20 
30 
40 

50 
60 

Shut-o« PSI: 

10S10-15 1 

0 
20 
30 
40 
50 
60 

Shut-ott PSI: 

10S15-21 V/z 

0 
20 
30 
40 
50 
60 

Shut-on PSI: 

10S20-27 2 

0 
20 
30 
40 

50 
60 

Shut-oH PSI: 

10S30-37 3 

0 

20 
30 
40 
50 

60 
Shut-ott PSI: 

10330-34 3 

0 
20 
30 

40 
50 
60 

Shut-ott PSI: 

DEPTH TO PUMPING WXTER LEVEL (UFT) IN FEET 

20 

840 
790 
712 

588 
464 
64 

828 
768 
699 
630 
100 

840 
800 
751 
137 

848 
818 
174 

40 

856 
790 
706 
606 
447 

232 
55 

835 
777 

708 
639 
572 
92 

B45 
806 
758 
706 
129 

851 
823 
787 
165 

854 
237 

60 
811 
741 

621 
500 
306 

47 

785 
718 
649 

581 
504 

83 

849 
812 
765 
713 
661 
120 

827 

792 
753 
157 

837 
229 

80 

766 
636 
501 
250 
153 

38 

847 

727 
658 
590 

516 
403 
74 

817 
771 

720 

100 
665 
532 
380 

29 

8D2 
667 

6D0 

528 
422 
223 
<56 

857 
7TB 
TZ7 

ST5 
668 1 6:24 

617 
111 

831 
737 

758 
717 

148 

840 
818 
220 

573 

120 
564 
315 
190 

21 

746 

608 
538 
440 

258 

57 

828 
734 
682 

631 
580 
525 

103 , 94 

( 
835 1807 

802 1769 

7I>4 

7:3 
681 
i ;s 

B'13 

8:!2 

7517 

2n 

1 

848 
|2fl5 

728 
686 
645 
131 

845 
825 
800 
773 
203 

850 

140 

398 
98 

12 

685 

549 
457 
290 

48 

791 
689 
63:r 

587 

533 
462 
85 

843 
774 
734 

692 
651 
611 
122 

848 
828 
804 
777 
748 
194 

852 
837 

835 1820 

276 

1 

268 

160 

233 

3 

626 

472 
320 

40 

748 
644 

594 
541 

473 
370 
77 

816 
739 

698 
656 
616 

576 
113 

831 
807 

781 
752 
723 
185 

839 

823 
804 

259 

180 

568 

347 
73 

31 

703 
601 
549 
484 
387 

228 
68 

785 
7D3 

662 
621 
581 
538 

105 

853 
811 
784 

756 
727 
697 
177 

842 
825 
807 
786 
250 

200 

499 

122 

23 

658 
556 
494 

403 
254 

59 

750 
667 
627 
587 
544 

493 
96 

836 
788 

760 
731 

701 
671 
168 

844 

827 
809 
789 
767 
242 

1 
f 

842 
362 

839 
826 
332 

220 

393 

240 

207 

1 
1 

1 4 , 5 

614 
503 
418 

279 

51 

714 
632 
592 
550 
500 
434 

87 

817 
764 

735 

70S 
675 
646 
159 

830 

812 
792 

770 
748 
233 

843 

832 
35t 

84C 

828 
815 
324 

570 
432 
302 
85 

42 

678 
598 
556 
508 
444 

352 
79 

795 
739 
709 
679 
650 
621 
151 

847 
814 

795 
773 

751 

260 280 

521 1457 

323 ; 155 

121 i 

33 

643 
562 
515 
454 

366 
235 

70 

772 

25 

608 
522 
463 
380 
256 

61 

747 
713 687 
683 657 
653 1628 

625 600. 
596 571 
142 133 

834 819 
797 779 
776 757 
754 1734 

731 1 711 
728 i 708 1 688 

224 216 

846 
845 835 

833 822 

821 809 

345 336 

830 
817 
803 

832 

819 
805 
791 

315 306 

207 

847 

300 

362 

16 

573 
472 

393 
276 
99 

53 

721 
661 
632 
604 

575 
544 
125 

803 
760 
737 
714 

691 
668 
198 

838 
836 |826 
824 

811 

796 
328 

833 
820 
807 
793 

779 
298 

•813 

798 
783 
319 

822 
809 

795 
781 
766 
289 

340 

489 
312 
153 

35 

669 
611 
583 
552 

519 
4TB 
107 

766 
720 
697 
674 

651 
629 
181 

841 

816 
802 
787 

772 
756 
302 

826 
799 
784 

770 
755 
739 
272 

400 

226 

10 

594 
533 
495 

449 
389 
308 
81 

707 

660 
638 
615 

593 
570 
155 

808 

778 
762 
746 
729 

712 
276 

790 
761 
745 

730 
714 

698 
246 

460 

511 
415 
344 

248 
120 

55 

647 

602 

580 
556 

531 
502 
129 

769 

736 
719 

702 
685 
668 
250 

751 
720 
704 

688 
672 
656 
220 

520 

375 
176 

29 

589 
541 

514 
483 

445 
398 
103 

725 
691 

675 
658 
641 

625 
224 

711 

679 
662 
646 
629 
611 
194 

600 

500 
425 

373 
309 

228 
126 
68 

667 

634 
617 
601 

585 
568 
189 

655 
620 
602 

583 
563 
541 

159 

700 

284 
87 

25 

596 
562 

545 
525 
504 

481 
146 

577 
534 

509 
481 
449 

413 
116 

800 900 

519 

472 
444 
411 

372 

326 
103 

471 

400 
357 

308 
250 
184 

73 

399 
309 
252 
185 
105 

59 

289 
159 
79 

29 

10001110 

' 

' • ' ' 

'' 

2-, 
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10.2) FLO-ET, FLOW CONTROL 

CLACK 
MODEL # P-125-2, (1) 5 GPM BLUE INSERT, (1) 10 GPM ORANGE INSERT 

m 



' ^ . 

FLOW CONTROLS 

^ 

REDUCE WATER CONSUMPTION, 
INCREASE SAVINGS 

Clack offers a full line of Flo-et® flow controls that provide an easy, efficient way to 
reduce water usage, water waste, and energy consumption in a wide range of liquid 
handling systems. 

With every increase in energy costs, Flo-et flow controls offer increased cost effi
ciency. 

These simple to install units can precisely control liquid flow rates from 1/4 gpm to 
540 gpm, between 30 and 120 psl. They are ideal for applications that require tamper-
proof volume regulation and pressure equalization. 

Flo-et inserts are constructed of corrosion-resistant, molded material for maximum 
dependability and minimum maintenance to fit most flow regulation needs. And, this 
durable material complies with existing FDA regulations for food handling applications. 

For residential, commercial, or Industrial applications, Flo-et flow controls provide 
more accurate, reliable and economical liquid flow control. 

Clack Corporation 
FO»M'1324 



FLOW CONTROLS 

Clack Flo-et flow controls offer many advan
tages over con\'entlonal valve-type flow controls. 

Initially, Flo-et controls cost less to Install. And. 
^ecause Ihey require no maintenance or adjust
ments, they maximize cost savings over the life of 
your equipment 

SPECIFICATIONS 

Flo-et flow controls are completely tamper-
proof, yet authorized persons can easily alter them 
for increases or decreases In the flow rate. 

Clack offers a wide range of customized Flo-et 
Inserts to meet your exact application needs. Both 
Flo-et inserts and retainers are ideal for incorpora
tion into custom-designed housings. This provides 
additional cost savings by eliminating the need to 
purchase the brass housing. Because of our unique 
design Clack can offer you the option to purchase 
only the Flo-et insert or the insert and retainer. 

C 

5 
s. 
a 2 

o 

I I I 
TYPICAL FLOW 
(1.8 ^pm tnuttt) 

± 10 2 0 3 0 4 O S 0 6 O 7 O 8 O 

INLET PRESSURE PSI 

90 100 

Fiir 

Good 

Ezc^lMil 

• 
• 

• 

• 
• 

• 

• 
• 

• 

• 
Normal Opafating Tamperatura Ranga 40° F to 140° F (5* C to 60°C) 
Nonnal Operating Prassure Ranga 2(1 to 120 psi 

(1.4 - 8.4 Kg. par Sq. Cm.) 

CHEMICAL RESISTANCE CHART ^ B & 78B Series hiMtS) 

INSERTS 
. ||B.4inn) 

(B.4aini)0U 

n i l 
2SB — Floi^l SartM 

.45 gpm 

( iLlmn) 

aa^—Fio.«« 
.25-ZjOgpai 

n (aAiim)OIA. -1 

B—FlcalSanaa 
U - a a g p n 

(7Jnin) 

f(11.1"M>) DM. 
I i x n 

7168—Flo-«l Sanaa 
4j0gpm 

(ISammfDIA. 

U-IOOi 

"I'^'t (14JDMI> 

m (a:Zam)DIA. 

120-200 gpm 

c 

l i 

OrdtrNe. 
V7B12a45 
V7B21^2S 
V7B21AOJ 
V7B21Aa4 

V7B21A0J 

V7B21A0.6 
V7B21Aa7 

V7B21A0.8 
V7B21A0.9 
V7B21A1.0 

V7B21A1J! 

Deacriolloii 1 
<K5B4-52 
iia8AS-*7 
i»38A3-57 
i*3SA^47 

l»8A4.57 
l»8A5-4« 
(f38A£-47 
<OaA5-57 
IK38AE-47 

(OSAe-ST 
«3aA7.47 

045 gpm 
025 qpm 
030 gpm 
a40gpm 

dSOqpm 
aeOqpm 
0.70 gpm 
080 gpm 
QSOgpm 

1.0 gpm 

12 qpm 

RETAINERS 

^ 1 
L 

• 

r' 

, 

' - ^ 

• ! A 

1 ^ 

m 
• \ 

il 
Type B 
retainer' 

T y p e BB 
retainer 

OfdwNe. 
V7B21A1.4 
V7B21A1.6 

V7621A1.8 
VrB21A2.0 

V7B22A22 
V7B22B2.5 
V7B22AZ6 
V7B22B3.0 
V7B22A35 

Daacripttofi 
•38A7-52 
•38A8-47 

•38AB-S2 
•38A8-57 

•38B9-52 
•38B9-57 
•38B10-52 
•38B10-57 

t38B10-623 

1.4 gpm 
1.6 gpm 
I J q p m 
ZOgpm 

2 2 gpm 
2.5 gpm 

26 gpm 
3D gpm 
15 gpm 

Type B retainer is 
intended tor a press 
lit Into an adapter ttiat 
provides bsclc-up 
support tor the Flo-et 
insert The BB type 
can be used In an 
adaptarthat does not 
provida taadc-up 
support 

Order No. 
V7642A4.0 
V7B62B5.0 

V7B62B6.0 
V7B62B7.0 
V7B62B8J] 
V7B62B9.0 
V7B62B1C 
V7Ba2B12 
V7B82B1S 
V7B82B17 
V7B82B20 I 

DeiLiipliei) 
*716B11-623 

•58813-535 
•S8B14-S68 
•58B1S-568 
•S8B16-568 
«58B16-602 
•58B17-602 
•78B20-58 

•78B21-62 
«78B23-62 
#78824-74 

4.0 gpm 
5.0qt>m 

6.0iip>n 
7J>i]pm 
aOi ipm 
9.0 qpm 
10 qpm 
12 <>pm 
15 qpm 

17 qpm 
20 qpm 

Note: Special flow rates can be designed upon 
request 

O fd« 
No. 

V7C1281 
V7C21B3 

V7C2283 
V7C21B5 
V7C22B6 
V7C41B5 
V7C42B6 
V7C6286 
V7C62B8 
V7C82B8 

Oeacfipben 
«25R-1B8 Retainer 
ff38R-1B Retainer 

•38R-1BB Retainer 
•38R-2B Retainer 
«38R-4B8 Retainer 
•716R-1B Retainer 

•716R-2BB Retainer 
•SSR-28B Retainer 

•S8R-4Ba Retainer 

•78R-2BB Retainer 

I nchn 
.301 - J 0 3 

.463 - .465 

.463 - .4(55 

.525 - .527 

.787 - .789 

.525 - .527 

.787 - .789 

.787 - .789 

.995 - .9517 

.995 - .9517 

Mllllmetera 
7.6- 7.7 

11.7-11.8 

11.7-11.8 
13J - 134 
20.0 - 20.1 
13.3 - 13.4 

20.0 - 20.1 
20.0 - 20.1 
252 - 25.3 
25.2 - 25.3 

Ferlnsait 
Series No. 

:!5B 
38A&3e6 
3SA&388 
38A&388 
38A&3SB 

7168 

716B 
!»B 
588 
;'8B 



PVC FLO-ET FLOW CONTROLS 
Clack PVC flow controls are designed for appli

cations where constant flow rates are required and 
variable pressures are encountered. They are ideal 
for use In environments where metal housings are 
not recommended, such as high purity, deionlzed 
water applications. Flow capacities are available 
from 1/4 gpm to 540 gpm. 

T 
A 

± 
Threadetj N.P.T. Plain End LI Ranged 

- y 
%' 

FLOW 
RATE 

GPM (1) 

025-35 

025-10 

5-20 

10-20 

20-40 

35-70 

45-90 

: 70-140 

120-250 

270-540 

NO. OF 
INSERTS 

m 

14 

25 

54 

PIPE 
SIZE 
- A " 

1/2 

3/4 

1 

1-1/4 

1-1/2 

2 

2-1/2 

3 

4 ' 

6 

THRE«i}ED N.P.T. 

MODEL NO. 

T-050-1 

T.075-1 

T-100-1 

T-125-2 

T-150-4 

T-200-7 

T-2S0-9 

T-300-14 

T-400-25 

T-600-54 

LENGTH 
" B " 

ONCHES) 

2 

2 

3 

3 

3 

3 

4 

4 

4' 

4 

APPROX 
WEIGHT 

LBS. 

OJOS 

0.06 

0.12 

0.18 

025 

0.31 

QJS6 

0.68 

IJOO 

2.50 

PLAIN END 

MODEL NO. 

P-050-1 

P-075-1 

P-10O-1 

P-125-2 

P-150-4 

P-200-7 

P-250-9 

P-300-14 

P-400-25 

P-600-54 

LENGTH 
" B -

(INCHES) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

8 

APROX. 
WOGHT 

LBS. 

QL09 

ai2 

0.18 

027 

036 

0.47 

080 

l iX) 

1.47 

350 

. FLANGED 

MODEL NO. 

F-050-1 

F.075-1 

F-100-1 

F-125-2 

F-150-4 

F-200-7 

F-250-9 

F-300-14 

F-400-25 

F-600-54 

LENGTH 
" B -

(INCHES) 

5 

5 

6 

6 

6 

6 

6 

6 

6 

8-1/2 

APPROX. 
WEIGHT 

LBS. 

a49 

a68 

0J36 

127 

1.64 

2.43 

aso 
4.76 

7JSS 

1260 

TABLE A 
Inserts 025 to 3 J GPM 
Not color coded (Black) 

025 GPM 

OJOGPM 

0.40 GPM 

a70 GPM 

080 GPM 

090 GPM 

120 GPM 

1.40 GPM 

1 J 6 0 G P M 

130 GPM 

2iX)GPM 

220 GPM 

2.50 GPM 

2£0GPM 

aXXJGPM 

3.50 GPM 

TABLEB 
Color Idondfi cation of 

BUNA (N) Inserts 

5 GPM —Blue 

e G P M - R e d 

7 GPM — Brown 

8 GPM — Green 

9GPM — 1 ^ 

10 GPM — Orange 

-2.50 GPM available in 
brown on special request 

Clack Corporation 
4462 Duraform Lane P.O. Box 500 
Windsor. Wisponsin 53598-0500 USA 

Phone (608) 846-3010 •Fax No. (608) 846-2586 
Sales/Customer Service Fax (800) 755-3010 



RESIDENTIAL AND LIGHT COMMERCIAL ' 
Clack offers a wide range of Flo^t flow controls Flo^t f low controls can be Incorporated Into Irv 

thatare Ideal for use In private homes and buildings, line housings for specific contact time with point-of-
- Water flow rate can be equalized throughout use water filters. 
le home or building by Installing a Flo-et atthe inlet Residential and light commercial Fl<>Bt tiow 

to each appliance. And, water usage can be re- controls are available In flow rates from 1/4 to 20 gpm. 
duced substanilally by controlling the volume of 
water used in sinks, showers, and drinking fountains. 

FLO-ET FLOW CONTROLS 

RB.1 Fig. 2 Fi0.3 no. 4 

Order No. 

V7A033B1 

V7A036BS 

V7A052B5 

V7A053B1 

V7A0S3C1 

V7A0S6B5A 

V7A056B5B 

V7A071B1 

V7A076BS 

V7A101B1 

V7A106B5 

ilfticripUofi 

•77-19 3 /8- B Ro-ContFOl 

•80-23 3/8-PFte-ContitJl 

Hydro !>aver 1/2" NPT 

• 7 0 - C M 3 1 / r B Fto-Control 

•76-1A 1/2- PVC Flo-Control 

« « 3 - 4 a M / 2 - P Flo-Control 

•83-4631 n ' P Flo-Control 

•7D-CM25 3 /4 - B Flo-Control 

•78-111 3 /4- P Flo-Contral 

•77-4 1 - 8 Flo-Contral 

•78-10} 1-PFIo-Cootrel 

Avaiabte 
n e w Rales 

2 5 - 3 5 g p m 

2 S - 4 i )gpm 

2 5 - aiDgpin 

2 5 - 4 i )gpin 

2 5 - SAgpin 

2 S - 4i>gpm 

5J)-10L0gpm 

2 5 - 1 0 0 gpm 

2 S - 1 O 0 g p m 

SL0-2O0gpm 

SJ0-20b0gpm 

Pipe 
Size 

3 /8-

3 /8-

1/2-

1/2-

1 / r 

1 / r 

1 / r 

3 /4 -

3 /4-

1 -

1 -

A 
ta-dani) 

fl9.1mm) 

i5a).8miio 

(25.4mm) 
S-He«' 
(25.4mffl) 

il-i/5"Di. 
I38.1mmt 

|».4mm) 

125.4mm) 

'Wk 
' • ^ ^ ^ 

^ • ^ t ^ 
irr/2»iisr 
(38.1 mm) 

B 
In. (mm) 
1-1/4-

(31.8mm) 
- 1 - 1 / 2 " 

(38.1mm) 
- 1 - 1 / i - ' 

(38.1mm) 
- 1 - 1 / 4 " 

(3lJmm) 

(44imm) 

(47.6mm) 
1-7/6" 

(47.6mm) 

r44.Smm) 

(508nnn) 

(Sr2mm) 

r69.9mm) 

Flow 
Hractlon 

F—M.M—F 

F^-F 

F - M 

r "Mf M r 

F - M , M — F 

F - F 

F - F 

M—M 

F - F 

M - M 

F - F 

Housing MataiW 

Brass 

Nickel-Chromed Plated Brass 

Polished Nidiel Chrome Plated B n » 

Brass 

Type 1. Grade P.V.C. 

Nickel-Chrome. Plated Brass 

Nickel-Chrome. Plated Brass 

Brass 

Ntekel-Chrome. Plated Brass 

Brass 

Nickel-Chrome. Plated Brass 

Figure 

1 

3 

4 

1 

4 

3 

3 

2 

3 

2 

3 

COMMERCIAL/INDUSTRIAL 
Clack Con-imerciai/lndustrial Flo-ets provide 

flow control in a variety of applications. Including 
muitl-story buildings, water treatment equipment, 
cooling towers, and agricultural irrigation systems. 

/ 5 

•X 

These highly efficient flow controls are avail
able In flow rates from 1/4 gpm to 280 gpm. The body 
of the Commercial/Industrial Flo-et is a steel nipple* 
with sizes from 3/4 inch to 6 inches in diameter. 

ORDER 
NUMBER 

V7A071B1* 

V7A101B1' 

V7A201A2 

V3'A301A2 

VTA401A2 

V7A501A2 

V7A601A2 

N.P.T. 
II.S. 

INC;HES 

3/4-

5-

CENTI-
METERS 

\sa 
2.54 

5.08 

7.62 

1016 

1^70 

1524 

OS. 
INCHES 

1-3/4" 

2-1/4-

4 - 1 / r 

5-

5 - 1 / r 

CENTI
METERS 

44 

5.7 

102 

11.4 

127 

12.7 

14i) 

•On 3/4" N.P.T. and 1 " N.P.T. body material is tirass. 

APPROX. WBGHT 

U.S.LBS. 

30Z. 

6 0Z. 

1JI»». 

275 lt». 

4.75 lbs. 

6 lbs. 

8.75 lbs. 

KILOGRAM 

.08 Kg 

.17 Kg 

.68 Kg 

125 Kg 

215 Kg 

272 Kg 

3.97 Kg 

STATE FLOW 
WHEN ORDERING 

U.S. 
GALLONS 
PER/MIN. 

025-10 

5-20 

15-30 

30-70 

60-120 

70-190 

140-280 

LITERS 
PER/MIN. 

35-38 

17-76 

57-114 

114-265 

227-454 

265-719 

530-1060 

NO. OF 
FLO-ETS 

EACH 

12 

19 

28 
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10.3) FLOW METER 

SCHUMBERGER 
MODEL # NEPTUNE T-10, 3/4" DIA. 



Schlumberger 

Water Division 

• - . i ' ' 

Neptune' 

Water Meter 
Sizes: ^ " , %", & 1 ' 

Features 
and Benefits 
Roll-Sealed Register 
>. Magnetic drive, low torque 

registration ensures accuracy 
>. New impact resistant register 

^ design with flat glass for legibility 
" • >. 1:1 Ratio, low flow indicator 

detects leaks 
>. Bayonet mount allows in-line 

sen/iceability 

> Tamperprool seal pin deters theft 
> Date of manufacture, size, and 

model stamped on dial face 

Cast Bronze Maincase 
> Sturdy, durable comDSion resistant 
>. Resists intemal pressure stresses 

and external damage 
>. Handles in-line piping variations 

and stresses 
> Residual value 

Nutating Disc Measuring Chamber 
> Positive displacement 
>• Widest effective flow range for 

greater utility revenue 
>• Extended low flow accuracy 
>• Corrosion resistant 
>• Roating chamt)er design is 

unaffected by meter position or 
in-line piping stress 

Systems Compatibility 
>• Adaptability to ail Neptune Systems 

provides flexibility 

Performance 
Every Neptune T-10 water meter 

meets or exceeds the latest AWWA 
Standard, C700-'90. Its nutating disc, 
positive displacement principle is time 
proven for accuracy and dependability 
since 1892. ensuring maximum utility 
revenue. 

Construction 
The Neptune T-10 water meter 

consists of three major assemblies: 
a roll-sealed register, a cast bronze 
maincase. and a nutating disc 
measuring chamber. 

The roll-sealed register eliminates 
lens fogging, uses naturally lubricated, 
molded gears, and contains a low 
flow indicator for leak detection. For 
reading convenience, the register 
can be mounted in any one of four 
positions on the meter. All T-l 0 water • 
meters can accommodate standard 
registers or remote reading registers 
for the Neptune ARB® (Automatic 
Reading and Billing) System, Pulser-RM 
visual remote system, and Tricon'7S 
and Tricon/E systems. 

The corrosion-resistant cast bronze 
maincase will withstand most service 
conditions: intemal water pressure, 
rough handling, and in-line piping 
stress. For frost protection, synthetic 
polymer or cast iron bottom caps are 
available. 

The innovative floating chamber 
design of the nutating disc measuring 
element protects the chamber from 
frost damage while the unique cham
ber seal extends the low flow accuracy 
by tending the chamber outlet port 
to the maincase outlet port. The 
nutating disc measuring element 
utilizes conrosion resistant materials 
throughout and a thrust roller to 
minimize wear. 

Warranty and 
Maintenance 

Neptune T-10 water meters are 
warranted by Schlumberger for perfor
mance, materials, and workmanship. 
Schlumberger further offers an 
optional post-wan^nty factory 
"Revenue Asset Maintenance" (RAM) 
program for extended service life. 

When desired, owner maintenance is 
easily acconnplished either by unitized 
replacement of nnajor components or tiy 
repair of an individual component's parts. 

Guaranteed 
Systems 
Compatibility 

All Neptune T-10 meters are 
guaranteed adaptable to Pulser-RM. 
ARB®, ARB® ProRead™- CMR®. 
Tricon/S, Tricon/E, NMR, and 
Unigun^*' Systems without removing 
the meter from service. 
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Water Division 

5/8", 3/4" & 1 " 
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% ' 

Water Division 

5/8", 3/4" & 1 " 
NEPTUNET10 PRESSURE LOSS 
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r 1 
Schlumberger 

Water Division 

.specifications 
Application 
Cold water measurement of flow in 
one direction 

Maximum Opersiting Pressure 
150 psi (1034 kP£i) 

Register 
Direct reading, center sweep, roll-
sealed, magnetic drive, with low flow 
indicator 

•Measuring Chamber 
Nutating Disc, synthet c polymer 

Options 
Sizes 

%", % " S L y 4 • x 1 • 
1", 1"X1V4' ' 

Units of lUleasure 
U.S. Gallons 
Imperial Gallons 
Cubic Feet 

-Cubic Metres 
' • : ' i . , 

^. tegister Types 
Direct Reading: 

Synthetic fxslymer box and cover 
Bronze box and (XJver 

Remote Reading: 
ARE3, ARB ProRead 
Pulser-RM 
Triasn/S 
Tricon/E 

Bottom Caps 
Synthetic polymer 

{ W only) 
Cast Iron 
Bronze 

Connections 
E3ronze. straight or Dent 

Operating Characteristics 

Meter 
Size 

%" 

% • 

r 

Norma l Opera t ing Range 
@ 100% Accu racy 1 1 . 5 % ) 

Vfe to 20 US gpm 
0.11 t o 4 . 5 m 3 / h 

% to 30 US gpm 
0 . 1 7 t o 6 . 8 m 3 / h 

1 to 50 US gpm 
0.23 to 11.4 m3/h 

AWWA 
Standard 

1 to 20 US gpm 
0 .23 to4 .5m3/h 

2 to 30 US gpm 
0.45 to 6.8 m3/h 

3 to 50 US gpm 
0 .68 to11 .4m3/h 

L o w Flow 
@ 9 5 % Accuracy 

1/6 US gpm 
0.03 rn3/h 

1/4 US gpm 
0.06 n 3 / h 

% US gpm 
0.09 m3/h 

Registration 

Registration (per sweep hand revolution): { 

10 US Gallons 

10 Imperial Gallons 

1 Cubic Feet 

0.1 Cutiic Metres 

0.01 Cubic Metres 

%" 
• 
• 
• 
• 
• 

% " & 1 " 

• 
• 
• 
• 

Register (6-wtieel odometer) 

10.000.000 US Gallons 

10,000.000 Imperial Gallons 

1,000,000 Cubic Feet 

100,000 cubic Metres 

10,000 Cubic Metres 

H" 
• 
• 
• 
• 
• 

**" & r 
• 
• 
• 
• 

Dimensions 

NWvBa 

Size 

%• 

% • X % • 

%• 

% " S L 

V4" X 1" 

A 
in/inin 

7V4 
191 

71/S 
191 

9 
229 

7Vfe 
191 

9 
229 

V 1 10^" 
1 ^ 1 273 
r x i ' / 4 " 

10^4 
273 

B 
in/ fn in 

3% 
92 

3% 
92 

4 % 
111 

4% 
111 

4 % 
111 

6Vfe 
165 

6Vfe 
165 

C 

S td 
i n / m m 

47/b 
124 

4 % 
124 

5V4 
140 

5Vfe 
140 

5Vfe 
140 

6% 
162 

6% 
162 

ARB 
in/mm 

5% 
137 

5% 
137 

51V16 
148 

51V16 
148 

51^16 
148 

6% 
168 

6% 
168 

Pul 
in/mm 

6% 
171 

6% 
171 

7% 
187 

7% 
187 

7% 
187 

8^16 
208 ' 

208 

0 

Threads 
per inch 

14 

i i v t 

11V6 

11V4 

11V4 

l l ' / fe 

111^ 

C D 
in /mm 

1.030 
26 

1.290 
33 

1.290 
33 

1.290 
33 

1.626 
41 

1.626 
41 

1.865 
47 

E 
i n / m m 

1 % 
41 

1 % 
41 

17/fe 
48 

1 % 
48 

1 % 
48 

2iAi 
54 

2V6 
54 

F 
i n / m m 

21/fe 
64 

2 % 
67 

2 % 
67 

2 ^ 
67 

2^4 
70 

Approx 
Weight 
Ibs/icg 

3% 
1.7 

4 
1.8 

6 
2.7 

5% 
2.5 

6Vt 
2.9 

2% 9̂ 4 1 
70 4.4 

21^16 lOVi 
71 4.6 

REGIONAL SALES a n i SERVICE OFFICES 

• NORTHEAST: 230Gaidner St. 
Suite 4 
Hingnam. MA (32043 
(617)749-508<3 

• CENTFIAL: 42.')1 Plymouth Rd. 
Suite 2200 
Ann Arbor, Ml .43106-0986 
313)!M5-6770 

- SOaTHEAST: Hwy. 229 Sa j t t i 
Talla&3ee.AL26078 
(205) 283-655i') 

• SOUTHWEST: 14285 Midway Rd. 
Suite 170 
Dallas. TX 75244 
(214)404-8251 

>WEST:11725Wil lakeSt. 
Santa Fe Springs. CA 90670 
(213)948-4428 

' CUSTOMER SERVICE: 
Highway 229 South 
Tallassee. AL 36078 
1-800-645-1892 

CANADIAN SALES 
• Schlumberger Canada, LTD. 

Measurement Division 
7275 West Credil Ave. 
Mississauga. Ontario, L5N 5M9 
(416)858-4211 
FAX (416) 858-0428 

© Copyright 1991 Schlj inberger Industries. Inc. T-10 SMAIX 1/91 6M 



OPERATION MANUAL 
400# TREATMENT SYSTEM 

Pg39 

10^-) ROSEDALE FILTER 

ROSEDALE SOCK FILTER 
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INSTALLA T!QN. OPERA T I O N . W M A I N T E N M C E MANUAL 

INSTALLATION, OPERATION AND 
MAINTENANCE MANUAL 

ROSEDALE PRODUCTS, INC. 

MODEL 8 

150 PSIG RATED HLTER UNIT 

Table of Contents 

I. Installation 2 

II. Operation '. 3 

III. Spare Parts List 4 

IV. Spare Parts Diagram 5 

Rostdtlt Engineering Sundtrds t re the properrv of RoudHi Products. Inc. A Rosedtle standard or copy thereof shall not be distributed lexcept with express approval o l Rosedale 
Products. Inc.l to any individual or firm beyond the intended recipient firm or individual Firms of mdividuais acting contrary to the above may be subject to sun. ineligibility tor 
continued or future employment, or removal from Rosedale'i 'Approved Manufacturers and Specialty Contractors List'. 
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INSTALLATION^ OPERATION, & MAINTENANCE MANUAL 

I. Installation 

Please remcive :dl shipping and crating materials carefully. Be sure to remove the plugs from the inlet and 
outlet openings. Dispose of all crating materials safely. 

The Model 8 Filter unit is C2q>able of having several different piping variations based upon the outlet style 
of your unit. The inlet service line should be connected to the inlet flange or NPT coupling located near 
the top of tlie unit (above the basket level). 

The outlet service line should be conneaed to the outlet flange or coupling, located near the middle or 
bottom of die vmit depending upon the style of your unit (below basket level). 

There are two 1/4" NPT ports on the shell and one 1/4" NPT port on the cover of the Model 8 Filter unit. 
These pons can remain plugged or used for pressure gauges or special fittings as your application requires. 

Some installations require electrical grounding of all equipment, be sure to provide adequate grounding 
where; necessary 

After completing installation be sure to double check coimections for integrity. Your Model 8 Filter unit 
has been factory pressure tested leak free, therefore, any seepage problems usually occur from improper 
installation (»nneaions. 

You are nov/ ready to install the filter basket and bag. Remove cover by loosening the cover eyenuts. 
The eyenuts in the slotted comers should be loosened sufficiendy to swing free. Loosen the third eyenut 
sufficiently 10 allow the top cover and closure assembly to swing away from the top of the unit. 

If your application requires a basket seal, msert the basket seal into the basket collar groove. Refer to 
Figure 1 or Figure 2 in the Spare Parts Diagram for installation position of your seal. 

Place die ba;;ket into the filter housing, make sure ±e basket flange is firmly seated into the basket collar. 

Insert bag into the bag basket making sure filter bag ring is firmly seated inside the basket flange. For 
best results, be sure filter bag is installed fiilly extended to die bottom of die basket. 

Before replacing cover assembly, inspect cover seal gasket (replacing as necessary). Close cover and 
alternately tighten the three clamp assemblies evenly to ensure a leak proof seal between the cover and 
housing body. The recommended torque value for 5/8"-ll closure assemblies is 150""*"". 

Your Rosedale Model 8 is now ready for operation! 

Rosedale Engineering Standards are the property of Roatdal* Produas, Inc. A Rosedale standard or copy thereof shall not t e distributed lexcept with express approval of Rosed-He 
Products, Inc.l to any indiv.diial or I rm beyond the in tmdtd ncipieni firm or individual, f irms of individuals acting contrary to the above may be subtect to suit, ineligibility for 
coniinued or future employmHit. or removal from Rottdal i ' t 'Approved Manufacturers and Specially Contractors List'. 
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INSTALLATION OPERATION & MAINTENANCE MANUAL 

n . Operation 

Filter System Start-Up Procedure: 

Prior to turning on the flow to the inlet service, please make the following checks: 

1. Check inside filter unit to be sure basket and filter bag (if applicable) are in housing and 
do not require cleaning or replacement. If necessary install a clean filter basket and bag 
(if applicable). 

2. Check that filter unit cover is securely fastened to housing. You are now ready to open 
the flow to the inlet service line. Slowly open the inlet service line approximately 25% 
of normal operational flow (open slowly as not to displace filter bag inside the housing). 
After filter unit is pressurized and vented, slowly open outlet service line unit valve until 
completely open. Complete opening of inlet service line until desired flow rate is 
reached. 

Once die desired service flow has been established, the filter will operate efficiently until dirty. However, 
under no circumstances should more than 15 PSI Differential Pressure through the filter be obtained. 
Operating the filter unit with a high differential may cause filter bags to rupture and/or cause damage to 
filter system and downstream equipment. 

To prevent excessive drop through the filter unit, regular inspection of the filter media is required. 
Monitoring of differential pressure through the housing can be utilized as a means of determining whether 
or not the filter media needs cleaning or replacement. 

When it becomes necessary to clean or replace filter media, follow the procedure outlined below: 

1. First close the flow from the inlet service line. 
2. Close the flow to the outlet service line. (In some applications closing flow to outiet is 

not required.) 
3. Relieve die pressure from die filter unit. 

4. 
5. 

6. 

A WARNING 
CONTENTS UNDER PRESSURE 
Relieve Pressure in accordance 
with Manufacturer's instructions 
before opening Filter Vessel. 
FAILURE TO DO SO HAY RESULT 
IN SERIOUS BODILY INJURY. 

Drain housing sufficiently to access filter basket. 
Remove cover by loosening the cover eyenuts. The eyenuts in the slotted comers should 
be loosened sufficiently to swing free. Loosen the third eyenut sufficiently to allow the 
top cover and closure assembly to swing away from the top of the unit. 
Remove filter basket and clean thoroughly, remove die filter bag (if applicable) and throw 

Rosedale Engineering Standards are the property of Rosedale Products. Inc A Rosedale standard or copy thereof shall not be distributed lexcept with express approval of Rosedale 
Products, lite./ to any individual or firm beyond the intended recipient firm or individual. Firms of individuals acting contrary to the above may be subject to suit, ineligibility for 
continued or fut ire employment, or removal from Rosedale':: 'Approved Manufacturers and Specialry Contractors List'. 
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I I I 

away. (Cleaning and reusing the filter bag is not recommended.) 
7. Remove debris and sludge from inside the inlet ponion of housing to avoid interference 

with cover seal or flow of fluid being filtered. 
8. Remove basket seal and inspect, replace if necessary. Clean basket seal groove and 

replace basket seal (see spare parts diagram for location of basket seal). 
9. Install clean filter basket and filter bag (if applicable). Place die basket into the filter 

housing, make sure the basket flange is firmly seated into the basket collar. If 
applicable, insert bag into the bag basket making sure filter bag ring is firmly seated 
inside the basket flange. For best results, be sure filter bag is installed fiilly extended to 
the bottom of the basket. 

10. Inspect cover gasket for cuts or other signs of failure and make sure it is properly seated. 
11. Move cover back into posiuon, and alternately tighten the three clamp assemblies evenly 

to ensure a leak proof seal between cover and housing body. The recommended torque 
value for 5/8"-ll closure assemblies is ISO'"***-

Your Rosedale Model 8 Filter imit is now ready for operation. Refer to filter system stan-up procedure. 

• I t 

m. Sparc Parts List 

Your Rosedale Model 8 Filter unit will give you many years of reliable service provided periodic 
inspections are made of various components and replacement of worn parts are made promptly. The 
following is meant to be a recommended spare parts list, these pans are illustrated on the following page. 

r. 

l i 

4 « 

- > . > ^ ^ ^.'. -S^AREPAICESliST. . . . - | 

B[alloon 

1 

2 

3 
( 

4 

5 

6 

7 

8 

9 

D e s c t ^ ^ n 

Cover Seal 

Basket Seal 

Cover 

Eye Nut 

Rod End 

Clevis Pin Assembly 

Filter Rag 

Filter Basket 

Tripod Legs 

PaitNqn&er 

8150CG-* 

8BG-* 

8*150 

8ENNI 

8RENI 

8CPNI 

(See Order) 

(See Order) 

8T22*S 

1 HmfrJ^rame 

as needed 1 

as needed 

as needed 

as needed 

as needed 

as'needed 

as needed 

as needed 

as needed 

* S<lcci Mucrial Doifauian: C-CartnnSad 
S-304 Soiiiicn Suel 
S316-3I6 Sainleu Soel 

B - B u n N 
E « Ethylene Propylene 

V»Viion 
TEV^Teflon Encapsulited Viion 
TSW-Tenon Solid White 

Rosedale Engineering Siandards t re the oraperry o l Roatdale Products. liK. A Roatdele standard or copy thereof shall not be distributed lexcept with express approval of Rosedale 
Products, Inc.l to any individual or firm ieyond the intended rtapienl firm or individul. Firms ot IndMduels acting contrary to the above may be subieet to suit, ineligibUitY for 
continued or future emiiloymen', or removal from Roaedale's 'Approved Manufacturers and Specialty Contractors U s f . 
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i l W r A L L A T I O N O P E R A f l O N X M A I N ^ 

rv . Spare Parts Diagram 

— INLET 

Figure 1 
'V'-seal I k 

Figure 2 ( p 
O-ring 

Rosedale Engineering Standards are the property of Rosedale Products, Inc. A Rosedale standard or copy thereof shall not be distributed lexcept with express approval of Rosedale 
Products, IrK.t to any individual or firm beyond the intended recipient firm or individual. Firms o l individuals acting contrary to the above may be subject to suit, ineligibility for 
continued or future employment, or removal from Rosedale's 'Approved Manufacturers and Speciair/Contractors List'. -



mNGINEERimMrANDARDS 

Rosedale Products, (nc. 
3730 West Liberty Road 

'n Arbor. M l 48103 

lOM 
M81S0STD.WP6 
n:\iom\ m Issue Date: 07NOV95 

Revision: 
Revision Date: 

Specineadon No. 

7.4.5 
PAGE: 6 of 6 

INSTALLATION OPERAtlON% MAINTENANCE MANUAL 

Important Notice 
Warranty: In the event any Rosedale Products. IIK. filtiation product is found to be defective in material, workmanship, or not in 
conformance vi'vh any express warranty for a specific purpose. Rosedale's only obligation and your exclusive remedy, shall be to 
repair, replace or refund the purchase price of such parts or products upon timely notification thereof and subsraniiation that the 
product has been stored, maintained and used in accordance with Rosedale's written instructions. 

EXCLUSIONS TO ^VARRAISTY: THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ANY IMPLIED WARRANTY 
OF ^IERCHA^TAB^LITY, FITNESS FOR A PAR-nCULAR PURPOSE OR OTHER WARRANTY OF QUALITY, EXCEPT 
OF TITLE AND AGAINST PATENT INFRINGEMENT. 

LIMITA.TION OF LIABILITY: Except as provided above, Rosedale shall not be liable or responsible for any loss or damage, 
whether direct, indirect, incidental, special or consequential, arising out of sale, use or misuse of Rosedale Tiltraiion products, or the 
user's inability to use such products. 

THE REMEDIES SET FORTH HEREIN ARE EXCLUSIVE. 

Rosedale Products, Inc. 
3730 West Liberty Road 

Ann Arbor, MI 48103 USA 
313-665-8201 
800-821-5373 

Fax. 313-665-2214 
FUters@mcimail.com 

http://www. webcom.comr' — filters/ 

• l i 

Rosedale engineering Standard:: are tl<e property of Rosedale Products. Inc. A Rosedale standard or copy thereol shall not be distributed (except with express approval o l Rosedale 
Products, Inc.l to any individua' or firm beyond the intended recipient firm or individual. Firms o l individuals acting contrary to the above may be subject to suit, ineligibility for 
continued or luture employment, or removal from Rosedale's 'Approved Menulacturers and Specialty Contractors L is t : 

I I I 

mailto:FUters@mcimail.com
http://www
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10.5) HOLDING TANK 

CHEM-TAINER POLYETHYLENE TANK 
MODEL #TC3060AA 

CHEM-TAINER POLYETHYLENE LID 
MODEL #TC3060AF 
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open Top Flat Bottom 
^ Cylindrical Tanks 

One piece molded heavy wailed tanl<s designed to withstand 
rugged service. Ideal for handling acids and caustics. 
• Resin complies witn U.S. Food ond Daig Administration regulation 21 CFR 177.1520 (c) 3.1 
and 3.2. See poge 43 for more information. 

AA Series - Linear Polyethylene (PE) - • Excellent chemical and impact resistance for long 
dependable service. • Operating temperatures Lp to 140° F. • Open top allows 
convenient mixing and filling. • Self-supporting • Translucent* for visible content level. 
AB Series - Polypropylene (PP) - • Excellent chemical and stress cracl<ina resistance. • 
Operating, teniperature up to 212° F. • Self supporting. • Not recommendedlor cold tempera
tures or nigh impact applications. 

AK - AM Series - Sfeel Stands - • Heovy duh/ stands with corrosion resistant coating. 
• Floor mounted agitators available see page 15. • Available in stainless steel. 
AF Series - Coveis - • One piece molded polyethylene construction. 
AH Series - Hinged Covers - • Molded polyethylene constaiction. • Flexible polypropylene 
hinge \wim stainless steel rivets. 
FH-Series - Hinged Covers - • All polyethylene construction. • Heavy duty fabricated covers. 
• Pre-englneered tank and mixer packages on pages 14-15. 
S M price sheet lor AF, AH ft FH cover part «*s. 
The oegree or ttansuconcy vanes with wa« micknoss and tank color. 

AA AB 
CAPA DIA. WAU PE PP AK AM 
CnV XHI. APPR. TANK TANK STAND STAND FOB (3) 

(GAD ON.) (IN.) PACT* PARTI PART# PARI * POINTS 
5 
7 

7.5 
8 

10 
12 
16 
16 
16 
17 
25 
28 

i f ^ 30 
{ ' J ^ ^ 36 
^ 5 f ^ \ 40 

•. ^ 55 
' " " ^ 65 

70 
73 
85 
90 
90 

100 
102 
105 
106 
110 
125 
150 
155 
1&5 
180 
200 
260 
260 
275 
315 
325 
330 
360 

ua 
500 
550 
575 
575 
650 
675 
700 
800 
800 
950 
1000 
1000 
1100 
1250 

^ 1350 
r P K 1500 
S ••, 1850 
. ' 2000 
••-->• 2000 

11x13t 
10x21r 
12x18r 
13x16 t 
13x21 t 
I 5 x l 6 t 
15x l9 t 
14x27t 
15x22r 
18x15r 
14x40t 
2 2 x I 8 t 
18x29t 
15x48t 
18x40t 
22x36t 
22x40t 
24 x361 
3 0 X 2 4 T 
28 x32 f 
30x30 
24x48 
28x42 
27x45 
36x24 
24x54 
30x36 
36x30 
31x48 
36x36 
31x56 
30x60 
36x48 
36x60 
39x53 
42x48 
48x42 
36x74 
45x48 
48x48 
52x48 
52x60 
48x72 
60x46 
42x96 
48x84 
66x46 
55 x 70 
72x46 
60x 66 
78x46 
66x72 
84x46 
60x90 
69x84 
82x59 
73 x M 
82x83 
84x84 
82x90 

3/16 
3/16 
3/16 
3/16 
3/16 
3/16 
3/16 
3/16 
3/16 
3/16 
3/16 
3/16 
1/4 
1/4 
1/4 
1/4 
1/4 

5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
5/16 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
3/8 
7/16 
7/16 
7/16 
7/16 
7/16 
7/16 
7/16 

TC1113AA 
TC1021AA 
TC1218AA 
TC1316AA 
TC1321AA 
TC1516AA 
TC1519AA 
TC1427AA 
TC1522AA 
TC1815AA 
TC1440AA 
TC2218AA 
TC1829AA 
TC1548AA 
TC1840AA 
TC2236/>A 
TC2240AA 
TC2436AA 
TC3024AA 
TC2832AA 
TC3030AA 
TC2448/>A 
TC2842AA 
TC2745AA 
TC3624AA 
TC2554AA 
TC3036AA 
TC3630/SA 
TC3148AA 
TC3636AA 
TC3156/iiA 
TC3060AA 
TC3648AA 
TC3660AA 
TC3953/VA 
TC4248AA 
TC4842AA 
TC3674AA 
TC4548AA 
TC4848AA 
TC5248AA 
TC5260AA 
TC4872AA 
TC6046/>vA 
TC4296AA 
TC4884AA 
TC6646AA 
TC5570AA 
TC7246AA 
TC6066AA 
TC7846AA 
TC6672AA 
TC8446AA 
TC6090AA 
TC69S4AA 
TG8259AA 
TC7384AA 
TC8283AA 
TC8484AA 
TC8290AA 

TCinSAB 
TC102IAB 
TC1218AB 
TCI316AB 
TC1321AB 
TC-516AB 
TC1519AB 
TC1427AB 
TC1522AB 
TC1815AB 
TC1440AB 
TC2218AB 
TC1829AB 
TC1548AB 
TC1840AB 
TC2236AB 
TC2240AB 
TC2.136AB 
TC3024AB 
TC2li32AB 
TC3()30AB 
TC24148AB 
TC2M2AB 
TC2745AB 
TC3624AB 
TC2554AB 
TC3C36AB 
TCSeSOAB 
TC3148Aa 
TC3636A6 
TC3156AB 
TC30iOAB 
TC3648AB 
TC3&WAB 
TC3953AB 
TC42.18AB 
TC48'12AB 
TC36",MAB 
TC45il8AB 
TC4Bil8AB 
7C5248AB 
TC5260AB 
TC4872AB 

rC1113AK 
rC1Q21AK 
rC1218AK 
TC1316AK 
TC1321AK 
TC15I6AK 
TC1519AK 
TC1427AK 
TC1522AK 
TC1815AK 
TC1440AK 
TC2218AK 
TCI829AK 
TC1548AK 
TC1840AK 
TC2236AK 
TC2240AK 
TC24.36AK 
TC3024AK 
TC2832AK 
TC3030AK 
TC2448AK 
TC2842AK 
TC2745AK 
TC3624AK 
TC2554AK 
TC3036AK 
TC3630AK 
TC3148AK 
TC3636AK 
TC3156AK 
TC3060AK 
TC3648AK 
TC3660AK 
TC3953AK 
TC4248AK 
TC4842AK 
TC.3674AK 
TC4648AK 
TC4848AK 
TC5248AK 
TC5260AK 
TC4872AK 
TCi)046AK 
TC4296AK 
rC4884AK 
TC&M6AK 
TC5570AK 
TC7246AK 
TC6066AK 
TC7B46AK 
TC6472AK 
TC8446AK 
TC6090AK 
TC6984AK 
TC8259ArC 
TC7384AK 
TC8283AK 
TC8484AK 
TC8290AK 

TC1113AM 
TC1021AM 
TC1218AM 
TC1316AM 
TC1321AM 
TC1516AM 
TC1519AM 
TCI 427AM 
TCI 522AM 
TC1815AM 
TCI 440 AM 
TC2218AM 
TCI 829AM 
TCI 548AM 
TCI 840AM 
TC2236AM 
TC2240AM 
TC2436AM 
TC3024AM 
TC2832AM 
TC3030AM 
TC2448AM 
TC2842AW 
TC2745AM 
TC3624AM 
TC2554AM 
TC3036AM 
TC3630AM 
TC3148 AM 
TC3636AM 
TC3156AM 
TC3060AM 
TC3648AM 
TC3660AM 
TC3953AM 
TC4248AW 
TC4842AM 
TC3674AM 
TC4548AM 
TC4848AM 
TC5248AM 
TC5260AM 
TC4872AM 
TC6046AM 
TC4296AM 
TC4884AM 
TC6646AM 
TC5570AM 
TC7246AM 
TC6066AM 
TC7846AM 
TC6672AM 
TC8446AM 
TC6090AM 
TC6984AM 
TC8259AM 
TC73B4AM 
TC8283AM 
TC8484AM 
TC8290AM 

NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
N'nCFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NT'CFP.Tn 
NT.CFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 
NTICFP.Tn 

N 
NTICF 

NTICFP.Tn 
PC 
N 

NC 
NTIC 

N 
NTICFP.Tn 

P 
P 
N 

NTICFP.Tn 
NIC 
P 

NTICFP.Tn 
T 

N 
Nl 
N 

NTICFP.Tn 
NIC 

NTICPF.Tn 
NIF 
N 

n 
NF 
NIC 
N 
M 
N 

NIC 
NF 
N 

NIC 
N 
Nl 
N 

NIC 
N 

TiCP.Tn 
TICP.Tn 
TICP.Tn 
TICP.Tn 

SMMm SIM Mnu on oinllaMt in rapocMu (reni 10 goMn to SOOO aoltani In cyllmldcoL norlzonM 
IttbominduslMOMtfamloirlMsliai. SM pog* 2S toe tfMoltt. 
(2)lnlenxilllanges. (3) Subiecl to sttx:iung nvmtaiY "AwoilablewnFriP casing, t Wimm in UPS diniensxinallimits See page 33 

2975 
4250 
5700 
6400 

95x97(2) 
120 X 87 (2) 
120x117(2) 
120x131(2) 

1/2 
1/2 
5/8 
5/8 

TC9597AA 
TC4250AA 
TC5700AA 
TC64nOAA FOB Codes: N=NY. T=TX t C C=CA F=FL P=PA. Tn=TN 

How to select & order tanks, see p a g e 33. 
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Installation and Operating Instructions 
GRUNDFOS JET STAR 
Your Grundfos Jet Star is of the utmost quality. 
Combined with a properly constructed installation, the Grundfos Jet 
Star will give you many years of reliable service. 

To ensure the proper installation of the pump 
carefully read the complete manual before 
attempting to install the pump. 

SECTION 1. Shipment Inspection 
Examine the pump carefully to make sure damage has not occurred during shipment. If damage is detected, 
report it to your Grundfos Dealer. Prior to installation, the pump should remain in its carton to ensure protection. 

SECTION 2 . P re - lns ta l l a t i on 
Before beginning the installation procedures, the following 
checks should be made: 

" ^ 

El STATE AND LOCAL CODES: Consult state and local 
sanitary codes on the proper equipment necessary 
to prevent contamination of your well. These codes 
are for your safety and protection. 

El MOTOR VOLTAGE, PHASE AND FREQUENCY: The motor 
voltage, phase and frequency indicated on the 
motor nameplate should be checked against the 
available power supply. If the motor voltage does 
not correspond, a voltage change can be made in 
the field by following the wiring diagram on the 
motor nameplate. 
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El WATER PUMPING LEVEL: Obtain the pumping water 
level in your well. This information is necessary to 
detemnine what installation configuration to use. 
The water pumping level is the level of water within 
the well when the pump is operating. 

El OPERATING CONDITIONS: Maximum working pressure 
is 85 psi. Maximum fluid temperature is 95°F. 

El WILL THE PUMP INSTALLATION FIT?: Check 
dimensional drawings of pump and base below. 
(Dimensions shown are for the JS10. Other 
models, overall length will be shorter.) 
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SECTION 3 . 

Installation Procedure 

'i» 

Shallow or Deep Well - A shallow well has a pumping water 
level of 25 feet or less. A deep well heis a pumping water 
level of greater than 25 feet. With the use of the deep well 
conversion kit, the Gnjndfos Jet Star can be used in either 
shallow or deep well applications. Depending on the pumping 
water level, one of the following two installation procedures 
should be followed: 

Shallow Well Installation Procedure 
Your shallow well installation should be very similar to that 
shown in Figure # 1 . 

PUMP LOCATION: The location of the pump should be as close 
to the well site as possible to avoid excessive friction loss. 
The pump should be enclosed in a basement, shed, or pump 
house. 

SHALJ.OV\̂  V\^ELL INSTALLATION 

CHECK VALVE 
(for horizontal ^uns over 40') 

HORIZONTAL PIPING 

41 •-.•:• PIPING' 

FOOT VALVE 

Figure #1 

In addition, the pump should be located on afirm foundation 
and in an area that will not experience flooding or severe 
weather. The pump jihould have proper ventilation. If 
freezing is a possible problem, protective measures should 

9 taken. 

HORIZONTAL PIPING: Use Table #1 for the proper sizing of 
piping from the pump to the well site. The piping from the 
pump to the well site should slope toward the well at a rate 
of at least 1 (one) inch for every 10 (ten) feet of horizontal 
run. If the distance from the well to the pump is greeiterthan 
40 feet, a check valve should be installed near the pump. 
With this additional check valve care must be taken to prime 
the suction piping between the check valve and the foot 
valve. If rigid piping is used, it may be necessan/ to install 
a union in the piping from the well to the pump to make the 
connection easier. 

HORIZONTAL PIPING SIZING 
FOR SHALLOW WELL INSTALLATION 

(from well to pump) 

PUMP SIZE 

V2HP 
3/4 HP 
1HP 

PIPE SIZE 
VA' 

Up to 150 Ft. 
Up to 100 Ft. 
Up to .50 Ft. 

PIPE SIZE 
IV2" 

150-300 Ft. 
100-200 Ft. 
50-100 Ft. 

Table #1 

VERTICAL PIPING: The vertical piping should be 1 %" in 
diameter and free of high points in which air could be trapped. 
The vertical piping should be long enough to allow the foot 
valve to be submerged at least 3 feet below the water 
pumping level. The vertical piping should be supported to 
prevent the pump housing from carrying the weight of the 
piping. 

FOOT VALVE: A1 VA" foot valve should be installed on the end 
of the vertical piping. The foot valve should be at least two 
feet from the bottom of the well. 

DISCHARGE PIPING: To avoid excessive friction loss, the 
discharge piping leading from the pump to the house should 
be sized according to Table #2. Failure to do so will cause 
the pressure to be less than expected. A plugged T " should 
be installed at the discharge for priming of the pump. 

DISCHARGE PIPING 
FOR SHALLOW WELL INSTALLATION 

(from pump to house) 

PUMP SIZE 

1/2 HP 
%HP 
1HP 

PIPE SIZE 

r 
5-30FL 
5-25 Ft. 
5-20 Ft. 

PIPE SIZE 
IV*" 

30-100 Ft. 
25-100 Ft. 
20-70 Ft. 

Table #2 

PRIMING: To prime the pump and piping, remove the plug 
from the user installed T " at the pump discharge. Pour water 
into the pump housing until the chamber is full of water and 
free of air. 

41 
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r 
SHALLOW WELL PRIMING 

FILL WITH 
CLEAN WATER 

PRIMING PLUG 

V^ 

Figure #2 

Deep Well Installation Procedure 
Your deep well installation should be ven/ similar to that 
shown in Figure #3. 

DEEP WELL INSTALLATION 

CONTROL VALVE 

HORIZONTAL PIPING 

IV4" SUCTION PIPE 

r PRESSURE PIPE 

SANITARY WELL SEAL 

WATER LEVEL 

4" OR LARGER WELL 

DEEP V(/ELL EJECTOR 

PUMP LOCATION: The location of the pump should be as close 
to the well as possible to avoid excessive friction loss. The 
pump should be enclosed in a basement, shed, or pump 
house. 

In addition, the pump should be located on a firm foundation 
and in an area that will not experience flooding or severe 
weather. The pump should have proper ventilation. If freezing 
is a possible problem, protective measures should be taken. 

CONVERSION KIT: To adapt the Grundfos Jet Star from a 
shallow well installation to a deep well installation, the ejector 
must be removed and replaced with the deep well plug as 
in figure #4. 

CONVERSION KIT INSTALLATION 
-CONTROL VALVE 
(For Deep Well Only) 

SHALLOW WELL 
EJECTOR 

DEEP WELL PLUG 

Figure #4 

HORIZONTAL PIPING: Horizontal piping should be as short as 
possible to keep the friction loss to a minimum. Use Table 
#3 to obtain the proper piping size for the suction and 
pressure piping. The piping from the well to the pump should 
slope toward the well at a rate of at least 1 (one) inch per 
every 10 (ten) feet of piping mn. 

HORIZONTAL PIPING SIZING 
FOR DEEP WELL INSTALLATION 

(from well to pump) 

DISTANCE: 
WELL TO 

PUMP 

0-25 Ft. 
25-50 Ft. 
50-75 Ft. 
75-100 Ft. 

100-150 Ft. 

y2HP 

SUCT. 

1 v« 
1 V4. 

1 VA 

11/2 

1 1/2 

PRESS. 

1 
11/4 

\ V A 

11/4 

IV2 

3/4 HP 

SUCT. 

i y 4 

11/2 

IVa 
i y 2 

2 

PRESS. 

1 
1 VA 

i y 2 

i y 2 

1 y2 

1HP 

SUCT. 

i y 4 

i y 2 

i y 2 

2 
2y2 

PRESS 

1 
i y 4 

i y2 
i y 2 

2 

Figure #3 

Table #3 

The pump has a 1 inch pressure port and a 1 VA inch suction 
port. If rigid piping is used, unions may be needed to ease 
in the connection to the pump. Two unions may be required 
and would need to be staggered from each other. 

VERTICAL PIPING: The vertical piping should be long enough 
to allow the ejector to be submerged at least 10 feet below 
the water pumping level. The pressure piping should be 1 
inch in diameter and the suction piping should be 1 VA inches 
in diameter. Screw the first lengths of piping into the ejector. 
Lower the ejector and piping into the well. Continue to 
assemble piping until proper depth is obtained. To aid in 
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priming, fill the piping with water prior to completing the 
installation. The vertical piping should be supported to 
prevent the pump housing from canying the weight of vertical 
piping. 

•DISCHARGE PIPING: To avoid excessive friction loss the 
scharge pipe leacjing from the pump to the house should 

De sized according io Table #4. Failure to do so, will cause 
the pressure to be less than expected. Prime the pump 
through the unused port in the control valve. When priming 
is corrplete this port should be plugged. 

DISCHARGE PIPING 
FOR DEEP WELL INSTALLATION 

(from pump to house) 

1. 
2. 

PUMP SIZE 

y2HP 
3/4 HP 
1HP 

PIPE SIZE 
1" 

5-30 Ft. 
5-25 Ft. 
5-20 Ft. 

PIPE SIZE 
iy4" 

30-100 Ft. 
25-100 Ft, 
20-70 Ft. 

Table #4 
PRIMING: To prime :he pump and piping, remove the plug 
from the control valve at the pump discharge. Pour water 
into the pump housi r g until the chamber is full of water and 
free of air. 

PRIMING 01= DEEP WELL INSTALLATION 

PRIMING 
FILL WITH 

CLEAN WATER 

\ //i^^^-^^iore completing installation, 
N ^ ^ ^ , ^ : ^ ^ ^ f f ^ p r i m e all piping in well. Prime 

" ' ^ " " i . ^ j ^ pump after all connections 
have Ijeen made. 

Figure #5 

CONTROL VALVE: On all deep well installations a control valve 
is required. Based on the water pumping level, the control 
valve will need to be adjusted to assure the optimum 
performance of the pump. Adjust the control valve in the 
following manner: 

Loosen the screw on the side of the valve. 
Ensure the pump is completely primed. (See 
instructions.) 

3. Start pump 
4. Open the valve slowly until the performance of the pump 

is noticeably reduced and the pressure reading on the 
gauge is also reduced. Close valve until the 
performance is regained. 

5. Tighten the screw. 

CONTROL VALVE 

VALVE STEM 

Figure #6 

Tank Installation 
Two types of tanks are in wide use. The standard pmeumatic 
tank and the captive air or bladder tank. Either of these two 
tanks will perform well with your Grundfos Jet Star. 

STANDARD PNEUMATIC TANK: A Standard Pneumatic tank has 
a volume of air that is compressed and in direct contact with 
the water. The volume of air is ejected into the tank by an 
air-charging system which is connected from the pump to 
the tank. It will be necessary to install an air volume control 
valve for air charging. (See Installation instructions with 
valve). 

CAPTIVE AIR OR BLADDER TANK: A Captive air or bladder tank 
has a volume of air that is compressed and separated from 
the water by a flexible diaphragm. Because air cannot 
escape from the tank, an air charging system is not required. 
Check the air precharged pressure in the tank before filling. 
This pressure should be the same as the minimum pump 
cut-in pressure. 

PRESSURE SWITCH: Your Grundfos Jet Star has a factory 
installed pressure switch. The switch has a cut in pressure 
of 30 psi and a cut out pressure of 50 psi. 

SECVON 4 . 

Electrical Installation 
Before starting your Electrical Installation, consult your local 

*ectrical code All w ring should meet local and/or national 
_^odes. Failure to follow codes may result in damage to the 
motor. F'or your own personal protection, use extreme 
caution when clealinci wit i electrical power. 

W a r n i n g 
Before starting the wiring installation be sure power is 
disconnected. 

IN Page 4 
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MOTOR VOLTAGES: Your Grundfos Jet Star motor is designed 
for use with single phase, 60 HZ, alternating current. Use 
with any other type of power will cause damage to the motor. 
Pumps with Vz horsepower motor have installed wiring for 
115 volts. Pumps with % or 1 horsepower motors have wiring 
for 230 volts. V2, /̂A, and 1 horsepower motors are dual 
voltage and can be changed to either 115 volt or 230 volts. 
Consult the motor name plate for the wiring diagram to make 
the voltage change. 

PROPER WIRE SIZE: The selection of the proper diameter wire 
depends on the distance of the motor to the fuse box or 
meter, the horsepower of the motor and voltage. Consult 
Table #5 for proper wire sizing. Use a three-wire conductor 
as specified by local and/or national code. 

MINIMUM WIRE SIZE 

DISTANCE: 
MOTORTO 
FUSE BOX 
OR METER 

0- 50 Ft. 
50-100 Ft. 

100-150 Ft. 
150-200 Ft. 
200-300 Ft. 

MOTOR HORSEPOWER 

i/^HP 

115V 

12GA 
10GA 
8GA 
8GA 
6GA 

230 V 

14GA 
14GA 
14GA 
14GA 
12GA 

3/4 HP 

115V 

12GA 
8GA 
6GA 
6GA 
6GA 

230 V 

14 GA 
14 GA 
14GA 
12GA 
10GA 

1HP 

115V 

12GA 
8GA 
6GA 
6GA 
6GA 

230 V 

14GA 
14 GA 
14 GA 
12 GA 
10GA 

Table #5 

Warning 
Al l wire and fuse sizings are recommendations only. Local codes 
must be followed. 

PROPER FUSE SIZING 

MOTOR HORSEPOWER: 

STANDARD 

DELAY 

115V 

230V 

115V 

230V 

y2HP 

30 

15 

10 

5 

3/4 HP 

45 

25 

15 

7 

1HP 

50 

25 

17.5 

8 

FUSE SIZING: The power for your pump should be on a branch 
or separate circuit which is protected by a fuse or circuit 
breaker. In addition, a disconnect switch should be visible 
and near the pump. See Table #6 to property size the fuses. 
Never by-pass a blown fuse in an attempt to reinstate the 
power. 

WIRE CONNECTIONS TO PRESSURE SWITCH: Connect the two . 
incoming power wires to the line terminals in the pressure 
switch. See Figure #7. Connect the grounding wire to the 
green grounding screw on the bottom of the pressure switch. 
Grounding of the pump is essential for your protection ano 
the protection of the motor. The wires from the pressure 
switch to the motor are factory installed. 

Warning 
Ensure pump is properly grounded. 

WIRING OF PRESSURE SWITCH 

Table #6 

GROUND SCREW 

Figure # 7 

The pressure switch is pre-set at the factory and should not 
require additional adjustment. If adjustment is necessary, 
consult the chart that is provided in the pressure switch. 

V. 

SECTION 5 , 

Start Up 
Warning 

- DO NOT RUN PUMP DRY -

Before turning on the power to the pump, the pump must be 
primed. If the pump is run before it is primed, damage may 
occur. To prime the pump and piping, remove the priming 
plug at the user installed T ' or control val ve. Pour water into 
the pump housing until the chamber is full of water and free 
of air. 

Shallow Weil Start-Up 
For a shallow well installation, close all the faucets down 
stream from the pump. Turn the pump on. Depending on the 
depth of the water in the well, it may take a few minutes for 
the pump to build pressure. It may be necessary to repeat 

the priming procedure if water is not obtained within a few 
minutes. When the pressure is obtained, open a faucet near 
the pump to allow any debris to exit the piping. Continue to 
run the pump until the water is clear. 

Deep Well Start-Up 
For a deep well installation, close all the faucets down stream 
except for one. The open faucet will allow air in the piping 
to escape when the pump begins to operate. Turn the control 
valve on the pump to the OFF position. Turn the pump on.' 
As pressure begins to build, open the control valve until the 
pressure gauge fluctuates wildly and the pump starts to make 
noise. Close the valve a small amount until the gauge regains, 
nonnal operation. Continue to run the pump until the water 
is clear. 
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SECTION 6 . 

Maintenance 
jr Grundfos Jet Star is designed to be maintenance free. 

Should a problem arise, see section on Service or Servicing 
and Disassembly. 

Freezing 
To avoid damage that may occur because of freezing, drain 
pump housing and p ping. To drain, disconnect pump from 
power and open a faucei to bleed off water pressure. After 

pressure is bled off, remove the drain plug. Precaution needs 
to be taken to ensure exposed tanks and piping are also 
drained. 

Lubrication 
Your Grundfos Jet Star uses water for lubrication and for 
this reason, cannot be operated dry. The motor is pre-
lubricated at the factory. 

SECTION 7 . 

Servicing and Disassembly 
"' Warning 

Belore attempting any service or disassembly, shut off power to 
the pump and disconnect wires from the pressure switch. 

Removal of Mechanical Seal 
(For position numbers, refer to pages 8 & 9.) 

1^ 1. Lcosen the VA" socket head bolt (position #10) on the 
cia.mp (position #B). 

2. Remove clamp. 

«• Carefully separate^ the motor/motor stool (position # 1, 
-" 2, and 25) from Ihe pump housing (position #15). 

4. Remove the motor cover on rear of motor. 

• 5. Loosen and remove the screw that holds the capacitor 
strap in place. 

6. By moving the capacitor aside, a ^/le" open wrench can 
m be slid beneath the switch to engage the flats on the 

motor shaft. 

7. With the motor shaft secured, rotate the impeller 
li (position #6) counter-clockwise. 

8. Removing the impeller will expose the shaft seal 
assembly (position #5). 

„ii 9. Using two screwdrivers, pry off the rotating part of the 
shaft seal from the motor shaft. 

10. The stationary part of the shaft seal can be removed 
with a small screwdriver. 

I l l * ' 

Replacement of Mechanical Seal 
and 0-rings 

« (For position numbers, refer to pages 8 & 9.) 

11. Be sure the stationary' seal recess on the cover plate 
(position #4) is clean. 

«• 12. Appy a thin coat of non-toxic oil or grease on the recess 
of the cover plate. 

J. Gently push the £;tationary seal assembly into the 
m recess of the cover plate. Be careful not to scratch or 

mar the face of the seal. Make sure the seal assembly 
is all the way intc the recess. 

Replacement of Seal (con't) 

14. Clean the motor shaft. 

15. Place the rotating assembly of the shaft seal on the 
motor shaft. Apply a light, thin coat of non-toxic oil or 
grease on the rubber cover of rotating seal cissembly 
and along the motor shaft. Push the assembly along 
the motor shaft until the two shaft seal faces come into 
contact. 

16. Using the procedure described in Step 6, secure the 
shaft and reinstall impeller by turning it in a c i c • .se 
direction. 

17. Remove the shallow well ejector or deep well c' :o i ro-
the pump housing by turning the octagona .HC 
counterclockwise. 

18. Remove the guide vane from the pump housir-,,. 

20. Apply a thin coat of non-toxic oil or grease to the case 
o-ring. Install o-ring onto guide vane (position #13). 

20. Re-install guide vane in pump housing. Check to see 
that the guide vane is positioned correctly so alii of the 
ports line up. 

2 1 . Place o-ring (position #7) on guide vane. This o-ring 
seals between the pump housing and motor stool 
(position #2). 

22. Reassemble the motor/motor stool and the pump 
housing. The discharge should be at the top. 

23. Place clamp in position and tighten socket head bolt. 

24. If using a pump with a shallow well ejector, slide o-rings 
(position #18 and #19) and gasket (position #20) over 
diffuser end of shallow well ejector. 

If using pump with a deep well plug, disregard o-ring 
(position #18) and slide the remaining o-ring and the 
gasket onto the deep well plug. 

25. Re-install shallow well ejector or deep well plug. 

c 
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Removal and Replacement of Motor 

Warning 
Ensure power is disconnected prior to removing the motor 

1. Follow Steps 1-10 in Removal of Mechanical Seal. 
2. Loosen and remove 4 (%") socket head bolts that hold 

motor to motor stool. 
3. Remove old motor and replace with new motor. 

4. Reinstall four bolts and tighten. 
5. Follow steps 11-16, and 21-23 in Replacement of 

Mechanical Seal and 0-rings. 

SECTION 8 . 

Service Guide 

C 

If the Motor Will Not Start: 
1. Check to see if the motor has power. Be sure the switch 

is on and the fuses are not blown or circuit breaker 
tripped. 

2. Check all wiring connections to see it they are tight. 
Check if motor is warm to the touch. If it is, more than 
likely the intemal protection in the motor has been 
tripped. Ensure that the motor has plenty of ventilation 
and the proper voltage is being applied. 

3. If the motor is cold to the touch and power is being 
applied, the motor may be defective. Contact your 
Grundfos dealer for a replacement motor. 

4. Check the pressure switch contacts. The contacts may 
be stuck open or dirty. Extreme caution is advised. 
Disconnect power before cleaning. 

5. If the motor hums, disconnect power and try to rotate 
shaft. The shaft should rotate freely. 

If the Pump Runs But Does 
Not Deliver Water or Pressure: 

1. Be sure the pump is completely primed (see sections 
on priming). Repriming may be necessary. 

2. Be sure the foot valve or ejector is properly submerged. 
3. Check to see if the end of the foot valve or ejector is 

clogged or buried. 
4. Check for leaks in suction piping. On deep well units, 

also check pressure piping. 
5. On deep well installations, check ejector for a blockage 

or clog. 
6. Check piping for blockages or clogs. 
7. Check impeller for blockages or clogs. 

If Pump Won't Shut Off: 
1. Check pressure switch for proper setting. 
2. Check piping from pump to house for leaks. 
3. Check port of pressure switch - it may be clogged or 

blocked. To clean, turn off power, remove power lead, 
remove switch from piping, clean port. 

4. Check for leaks in suction line. 
5. Check water pumping level. 
6. If motor is not running at correct speed, check for proper 

motor connections and voltage. 

If Pump Starts and Stops too Often: 
1. Check to see if storage tank is water logged. Check air 

control valve - it may be defective. 
2. Check for leaks in piping from pump to house. 
3. Be sure storage tank does not leak. 

Page 7 



Jet star Components 
V2, V4,1 Horsepower 

Pos. 

1 
2 
3 
4 
5 
6 
7 
8 

Quantity 
Rec. 

9 1 1 
10 1 
11 1 
12 1 
13 
14 
15 
16 
17 
18 
•19 

:'.o 
21 
22 
23 
24 
25 
26 
27 
28 
29 

i 

Description 

Motor 
Motor Stool 
Motor Bolts, 3^8" -16 UNCI" 
Cover Plate 
Shaft Seal 5/8-
Impeller Kit 
O-RIng 194.5mm x 3mm 
Clamp 
Clamp Nut 
Socket Head Bolt 3/16-
Finger Plug 1" 
Guide Vain 
O-Ring 1.359" X 0.139" 
Pressure Guage 
Pump Housing 
Deep Well Plug 
Pipe Plug 1/4" NPT 
O-Ring 1.045" X.I 39" 
O-RIng 1.171" X.139" 
Gasket 
Shallow Well Ejector 
Pressure Switch Rttings 

1 Pressure Switch Tubit^ 
1 Pressure Switch 
1 Base 
2 Hose Clamps 
4 Base Bolts 
1 1 Gasket 
1 { washer 

Part Number 

VaHP 

84Z03110 
460154 
See Kits 
465142 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
465140 
See Kits 
ID3623 
465143 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
ID00436 
460155 
See Kits 
See Kits 
See Kits 
480067 1 

t % HP 
84Z03111 
460154 
See Kits 
465142 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
465140 
See Kits 
ID3623 
465143 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
1000436 
460155 
See Kits 
See Kits 
See Kits 
480067 

1 HP 
84Z03112 
460154 
See Kits 
465149 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
465146 
See Kits 
ID3623 
465143 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
See Kits 
ID00436 
460155 
See Kits 
See Kits 
See Kits 
480067 1 

'age 8 



Jet Star Components 

V 

Jet star Kits 
V2,3/4,1 Horsepower 

Description 

Shaft Seal: includes position #5 
O-Ring & Gasket Kit.: includes positions # 7, 13, 18, 19, 20, 
Shallow Well Ejector Kit: includes positions # 18, 19, 20, 21 
Plug Kit: includes positions # 11,17. 28 
Tubing Kit: includes positions # 22, 23, 26 
Bolt Kit: Includes positions # 3,9, liD, 27 
Deep Well Plug Kit: includes positions # 16, 19,20 
Impeller Kit: includes position # 6 
Clamp Kit: includes positions # 8, 9. 10 

Part Number 

VJ HP 

465126 
465127 
465108 
465114 
465115 
465116 
465117 
465168 
465167 

VA HP 

465126 
465127 
465109 
465114 
465115 
465116 
465117 
465169 
465167 

1 HP 

465126 
465127 
465166 
465114 
465115 
465116 
465117 
465170 
465167 

Page 
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Limited Warranty 
Products manufactured by GRUNDFOS PUMPS CORPORATION (GRUNDFOS) are warranted to ttie original user only to be free 
ot defects in material and workmanship for a period of 18 monttis from date of installatk>n, but not more than 24 months from date 
of manufacture. GFUNDFOS' liability under this warranty shall be limited to repairing or replacing at GRUNDFOS' option, without 
Charge, F.O.B. GRUNDFOS' factory or authorized service station, any product of GRUNDFOS manufacture. GRUNDFOS will not 
be liable for any costs of removal, installation, transportation, or any other charges which may arise in connection with a warranty 
daim. Products which are sold but not manufactured by GRUNDFOS are sut)ject to the warranty provided by the manufacturer of 
said products and not by GRUNDFOS' warranty. GRUNDFOS will not be liat>le for damage or wear to products caused by atmormal 
operating conditk>n:>, accident, atnise, misuse, unauttwrized alteration or repair, or if the product was not installed in accordance 
witli GRUNDFOS' printed installation and operating instructions. 

To obtain service urxJer this warranty, ttie defective product must tw returned to ttie distributor or dealer of GRUNDFOS products 
from which it was ourchased togettier with proof of purchase and installation date, failure date, and supportng installation data. 
Unless othenwise provided, the distributor or dealer will contact GRUNDFOS or an authorized service station for instructions. Any 
detective product to be returned to GRUNDFOS or a service station must be sent freight prepaid; documentation supporting the 
warranty daim and'or a Retum Material AuttK>rization must be induded if so instructed. 

GRUNDFOS WILL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, LOSSES, OR EXPENSES ARISING 
FROM INSfALL/JION, USE OR ANY OTHER CAUSES. THERE ARE NO EXPRESS OR IMPLIED WARRANTIES, INCLUDING 
MERCHANTABILIIV OR FPTNESS FOR A PARTICULAR PURPOSE. WHICH EXTEND BEYOND THOSE WARRANTIES 
DESCRIBED OR FlEFERRED TO ABOVE. 

Some jurisdictions do net allow ttie exdusran or limitation of incidental or consequential damages and some jurisdictions do not allow 
lirritat/ons on how bng implied warranties may last. Therefore, the at>ove limitatiorts or exclusions may not apply to you. Ttus warranty 
gives you specific: legal rights and you may also have ottier rights which vary from jurisdiction to jurisdiction. 

M31 

Mil 

^GRUNDFOS 
GRUNDFOS Pumps Corporation • 2555 Ctovis Avenue, Ciovis, CA, 93612 

Regional Canters: Allentown, PA • Atlanta, GA • Chicago, IL» Clovls. CA • Dallas, TX • Seattle. WA 
Phone: (800) 333-1366 • FAX: (800) 333-1363 

In Canada: Mississauga, ONT • Mexico: Apodaca, N.L. 

L-JS-TL-003 I Rev 10/95 
PRINTED IN USA 
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10.7) CARBON VESSELS 

GREAT LAKES CARBON TREATMENT, INC. 
MODEL #LP4 

itf 



Great LaHes Carbon -
Treatment Inc. 
n 3300 US-131 North Z 1617 Pratt Avenue 

P.O. Box 968 Marshall, Ml 49068 
Kalkaska, Ml 49646 1 -800-841 -8324 
1-800-258-8014 PHONE (616) 781-1063 
PHONE (616) 258-8014 FAX (616) 781 -8241 
FAX (616) 258-6993 

SPECIFICATIONS FOR THE 
GLC 400# LIQUID PHASE 

GRANULAR ACTIVATED CARBON UNIT 

1. USE: THIS UNIT IS USED TO REMOVE LIQUID PHASE CONTAMINANTS 
SUCH AS BENZENE, ETHYL BENZENE, TOLUENE, XYLENE AND 
NAPHTHALENE FROM A STREAM OF INFLUENT WATER, USUALLY 
GROUND WATER. TWO OR MORE VESSELS ARE USED IN SERIES, 
WITH A LEAD VESSEL, SAMPLE PORT AND A VESSEL TO POLISH THE 
EFFLUENT WATER. WHEN TESTS FROM THE SAMPLE PORT SHOW 
THE LEAD VESSEL IS USED UP, THE FLOW IS SHUT OFF AND THAT 
VESSEL IS REFILLED WITH FRESH CARBON. THEN THE FLOW IS 
ROUTED TO THE SECOND VESSEL FIRST, AND THEN BACK THROUGH 
THE NEW CARBON. THE NEW CARBON VESSEL IS NOW THE POLISH 
VESSEL AND THE OLD POLISH VESSEL IS NOW THE NEW LEAD 
VESSEL 

2. CARBON CAPACITY 400# OF GRANULAR ACTIVATED LIQUID PHASE 
CARBON PER VESSEL. A 20% VOLUME ALLOWANCE FOR FLUIDIZING 
THE CARBON DURING BACKFLUSHING IS PROVIDED. 

3. NOMINAL FLOW RATE: 12 GPM 

4. EMPTY BED CONTACT TIME: 1 FRP VESSEL: 10.0 MINUTES 

CALCULATIONS: 1 FRP VESSEL: 120 GAL/12 GPM = 10.0 MINUTES 

EPA GUIDLINE FOR MINIMUM CONTACT TIME IS: 7.5 MINUTES 

5. HYDRAULIC LOADING: 3.822 GAL/ SQ FT 

CALCULATIONS: BED DIAMETER: 24 INCHES OR 2 FEET 
BED AREA: 452 SQ IN OR 3.14 SQ FT. 

HYDRAULIC LOADING=FLOW RATE/BED AREA=12 GPM/3.14 SQ FT 
=3.822 GAL/ SQ FT 



Great LaHes Carbon Treatment, Inc, 

s 

6. VOLUME: ONE VESSEL: 120 GAL OR 16 CUBIC FEET 

7. DESCRIPTION OF VESSEL: 

FLOW DIRECTION: DOWN FLOW 
TOP INFLUENT CONNECTION, MALE CAMLOCK 
TOP PRESSURE GAGE 
TOP AIR ELIMINATOR 
TOP DISTRIBUTOR: STACKED, .015 SLOTS 
400 POUNDS LIQUID PHASE CARBON 
BOTTOM DISTRIBUTOR: 8 SLOTTED FINGERS, .015 SLOTS 
MATERIAL: FRP (FIBERGLASS REINFORCED POLYESTER) 
DIAMETER: 24 INCHES 
LEGS: MOLDED RING BASE 
WEIGHT: 126 LBS 
FLOOR TO BOTTOM COUPLING: 8.4 INCHES 
HEIGHT: 79 INCHES 
VOLUME: 120 GAL OR 16 CUBIC FEET. 

8. OPERATING TEMPERATURE: SOTO 120 DEGREES F. 

9. OPERATING PRESSURE: 150 PSI 

10. CARBON: GRANULAR ACTIVATED CARBON, LIQUID PHASE. 

MESH SIZE: 8 X 30 
IODINE NUMBER: 900 MINIMUM 

* CARBON TETRACHLORIDE ACTIVITY: 62% MINIMUM 
APPARENT DENSITY, LBS/CU FT: 30 AVERAGE 
TOTAL ASH CONTENT: 8% MAXIMUM 
HARDNESS (BALL ABRASION): 90 AVERAGE 
REACTIVATED: YES, VIRGIN AVAILABLE ON REQUEST. 

11. CARBON CHANGE OUT: 

NOTE ALLOW 18" ABOVE THE VESSEL FOR INSTALLATION AND 
REMOVAL OF CARBON WITH A VACUUM HOSE. 

METHOD: VACUUM IN, VACUUM OUT. 
AVERAGE TIME PER VESSEL: 30 MINUTES 
CAN DISTRIBUTOR BE CHECKED FOR CLOGGED OR BROKEN?: 

YES, EACH CHANGE OUT. 



Great Lahes Carbon Treatment, Inc, 

CAUTION: 24 HOUR WET OUT OF CARBON WITH POTABLE OR SYSTEM 
WATER REQUIRED. 

12. EXPECTED LIFE OF CARBON IN UNIT: SEND REQUEST TO GLC 
ENGINEERING WITH EXPECTED CONTAMINANTS, ACTUAL FLOW 
RATE, HUMIDITY AND TEMPERATURE. HARDWARE HAS A ONE 
YEAR WARRANTY AGAINST DEFECTS IN MATERIAL OR WORK
MANSHIP. 

13. EXPECTED OPERATING EXPENSES: SEND REQUEST WITH 
PARTICULARS. 

14. SEE FIGURE 1 FOR ILLUSTRATION. 

15. LAST REVISION: 26 MAY 93 

FILE IS: SPEC200L.WPS/PROPOSALS 
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10.8) CARBON 

GREAT LAKES CARBON TREATMENT, INC. 
MODEL # GLCT-CBR-830L 

•« 



Great LaHes Carbon Treatment, Inc. 

CARBON SPECIFICATIONS 

Gt,CT-CPR-S30L 

GLCT's Coal-Based, Reactivated 8 X 30 sieve carbon for liquid filtration. 

Used for environmental applications where groundwater is processed and water quality 
(especially iron content and biological activity) is suspect. It offers the premium 
performance of virgin carbon at about seventy-five percent (75%) of the cost. Typical 
applications include the clean-up of Volatile Organic Compounds (VOCs) dissolved in 
water (such as BTEX, PCE, TCE, and DCE). 

Physical Properties 

Iodine Number (mg/g), Minimum 900 
Molasses Number, Minimum 200 
Abrasion Number, Minimum 70 
Moisture (as packed). Maximum 2% 
U.S. Standard Sieve Size 

Greater than No. 8 (Maximum) 5% 
Less than No. 30 (Maximum) 5% 

Apparent Density, Minimum 0.47% 

GLCT-CBR-410V 

GLCTs Coal-Based, Reactivated 4 X 1 0 sieve carbon for vapor filtration. 

Used for adsorption of VOCs (such as BTEX and Chlorinated Solvents) in Soil Vapor 
Extraction applications. It works best when influent vapor is below fifty percent (50%) 
relative humidity, and between 75 and 125 degrees Fahrenheit. Its large sieve size 
means very low restrictive pressure in most applications. 

Physical Properties 

Carbon Tetrachlonde Activity (wt.%), Minimum 60 
Iodine Number (mg/g), Minimum 1000 
Hardness Number, Minimum 90 
Ash (wt.%). Maximum 12 
Moisture (wt.%), Maximum 2 
U.S. Standard Sieve Size 

Greater than No. 4 (Maximum) 5% 
Less than No. 10 (Maximum) 5% 

Apparent Density 0.425 
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10.9) PRESSURE SWITCH 

SQUARE "D" 
PUMPTROL PRESSURE SWITCH 
SERIES B, CLASS 9013, TYPE FSG2 

•I 



SEP 20 '9G 09:40 MEDLER ELECTRIC TRAVERSE CITY P.2 

' r«sswe Code Table 

C O M 

— • J20 

J9ft 

P>* t«m 8«tttng 

30-50 PSt 
40-20 PSI 
40-SOPSI 
80-80 PSI 

6p«ctfySMin3R«au>«tf 

election Tables 

'verse Aet ien : 

M l 

ts 

.-wo 

190 

is-ao 

A Q u M M 

21)40 

30-<S 

Contac ts Open On Fal l ing P r M s u r o 

Cutout 

»4S 

«-2S 

M l 

W i 

» - iM 

rtMwr* 
CerMttM 

<<,'NPSFMMMI 
>/t-tU>SFta«al 

' / . " f l « 
• ^ 'NnEMin i l 

'A'NKFIMMHI 
MCNPSFIiMnUl 

' / . 'F lu* 
'A'NPTElIMM 

'd'NKFlAIMyl 
>/t'NPSFliwtMl 

•fc-FlM* 
VHPTE«*n»I 

'/.'NPSFInWiul 

'A-f»i» 

Vi'NPSFInWMl 
'/•'NCSFMrnHl 

IPd* 

TV»» 

FRG-n 

niG-i t 
Fns-i* 

fflC-Si 
F l t t . » 

f M S 2 
FAO-Sa 

HW-a 

FIKV12 
FRG-73 

Fn&7| 

FHG« 
ma.c) 
rns-ae 
FRO-H 

M n 

« t 4 0 

2(40 
» 4 0 

» 4 « 
» 4 0 

a.4» 

3>40 
r un 
3M0 
»4a 

9 4 0 
2040 

»4e 
2*40 
2t40 

a.4o 
M40 

2fei> 

KP* 

i>pia-» 

f K - U 
FAQ.23 

f K u a 
I 'RQ-U 

<=«G4» 
i=m-4s 

I W 5 < 3 

F n & u 

i=m-«2 
i=nQ.t3 

| : R C < « 

Mc* 

euo 
3tjO» 

StJOO 

M M 
KOO 

M M 
3UD 

MOD 
SAM 

I t M 
i \ M 

i \ M 

3 t M 
3IJ0 

I t M 

Commercial Pressure Switches 
Types FSG, FYG, FRG - PUMPTROL*-Water Pump Pressure Switch 

Order Information 

Class 9013 
• Designed tor the controJ of eiectricalty driven water pumps. 
• Type FSG l6 the standard water pump switch, suitable for all types 

ot pumps: jets, submersible, reciprocating, etc. 
• Type FfG is designed to meet higher horsepower and pressure 

requirements. ^ 
• Type FRG is reverse acting: contacts open on falling pressure. 
• Diaphragm actuated. 
« See page reference below for the following: 

Electrical ratings 18-23 
Application Data i8-23 
Dimensions 18-19 
Repair Parts Kits ., 18-18 

Ordering Inlormatlon 

1. SpecifyCla8e9013TypeFSG. FVC. FRG. 
2. Select pressure code from Pressure Code Table at left arwi add 

code desigr\ation to end of type number. Be sure that pressure 
code falls within the limits of the device as sfwwn in the device 
listings twiow. 

3. If Special features are desired, add the appropriate Form letter to 
the Class and lype. Arrange Fdnn letters-in aiphattetica] 
sequence when ordering more than one special feature. • • 

4. Place packaging code in alphabetical sequertce. 
For standard paclc of 20 devices per box. C20* 
For individual packaged devices leave blank • 

NOTE: If ro packaging code is indicated, devices will be shipped 
individually packaged. 

Special Features And Modifications 
For iype FSG, FYG & FRG Devices 

andard Ac t ion 
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FB02-S9 Only 

FSG. FYG 

FR62-50 0nly 

FRG. FSG. 
'FYQ 

AmypaF 

FSG. FYG 

Fonn 
Laoar 

C20 

OS* 

H 

Ml 

M3 

M4 

MS 

Pa 

0« 
0 8 

V i - NPSF iniamal Only 

AlTypaF 

AlTypaP 

FSQ. FYG 

FSG. FYG 

fSG. FYG 

T 

T l 

U 

U2 

ZZ2 

PlICO 
Addwon 

N/C 

jr.»o 

t M 

3 M 

3.20 

(.40 

3.20 

.4S 

1S.S0 

7.S0 

2.49 

2.S0 

.30 

.80 

NIC 

* Can Pa liaM insuUoii. Nameplata should then b« nuulwd w * ih» Form Kllar and 
malnlananca and orjaring reoorda conaeiad. 

• Mylonpuioationplu J can Da tiaklirialaiiad on lypaa having 1/4'NPSF intainalconnaclor. 
Pan numficr 1$30-S6-G1 a one bay ol SO pbgii. 

® F>io E121JS Guido NKP2 F,l*Ln2fi4«) 

Uua ba moumad m vaiacal poiiiion 10 mainwn arteioaura raung. FUMPTIKX. la a Ragliiarad Tradamant of Squara 0 Company. 

3 CP7 CP7I 
Discount 
Schedule 1&-19 
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^j^pmurphq 
Installation for L1100, LI 200, and L1200N Series 
Liquid Level Switches and DV750, DV1500, and 
^V2000 Dump Valves 
Patents 3970099.4505288, and 4573489 

Please read the following instructions before installing. A visual inspection for damage during shipping is recommended before 
mounting. General Information and these installation instructions are intended for all LllOO, L1200, and L1200N Series Level 
Switches. In addition: DV750, DV1500, and DV2000 Dump Valves. 

G E N E R A L I N F O R M A T I O N 

WARNING 
-BEFORE BEGINNING INSTALLATION OF THIS MURPHY PRODUCT 

• :Disconnect ail electrical power to the machine. 

• Make sure the machine cannot operate during installation. 

• Follow all safety warnings of the machine manufacturer. 

• Read and follow all installation instructions. 

• OBSERVE all pressure and electrical ratings and require
ments for the devices and the operating environment 

• BE SURE all pressure HAS BEEN REMOVED from the 
vessel before opening any pressure connections. 

Descr ipt ion 
Series LllOO and L1200 Liquid Level Switches are float activated to 
operate an electrical SPDT snap switch (opdonal DPDT on some models) for 
alarm or shutdown of an engine or electric motor. They screw direaly into 
the wail of the vessel. Series L1200 can also be used with a weld collar or 
external float chamber. 

Series L1200N is a float-activated, pneumatic-vent level device used to 
operate dump valves or similar devices. This model screws directly into the 
vessel or can be mounted via an external float chamber It cannot be used 
with weld collar 15-05-0375. Model variations include a dump valve 
operator with or without a filter/pressure regulator and indicadng pressure 
gauge. 

Series DV750, DV1500 and DV2000 Dump Valves receive a pneumatic 
input signal to cause an orifice to open or close allowing liquid 
condensate to be drained from a pressure vessel. The drain orifice is 
located inside the pressure vessel and, therefore, is considered to be 
freeze-proof 

Spec i f i ca t ions 
Body 

• Standard: Electroless Nickel plated steel 

• Optional: AISI316 Stainless Steel 

Pressors Ratios 
•15psi(103kPa) 
• 1500 psi (10.3 MPa) 

Temperaturo Ratiog 
• Standard: SOO'-F (149<>C) 
• Optional: 40D'>F(204'>C) 

Spaeifle Gravity 
• Standanl: 0.5 with BUOYGLAS™ float 
• Optional: 0.65 with 304 SUinless Steel 
• Standard 0.73 Polyethylene Float 

Electrical 

• Standard SPDT: 5A & 125/480 VAC (see page 3 for full ratings i 

• Optional DPDT: 10A @ 250 VAC (see page 3 for full ratings i 

Wire:18AWGx36in.(914mm) 

O-Rlngs: Viton 

Valve: Two-way snap-action vent type 
• 1/8 in. (3 mm) orifice w/Viton "A" seat 
•1/8 NPT inlet; 1/4 NPT outlet 
• 30-70 psi (207-483) kPa operating pressure 

Dump Valva Operator: Operates Murphy DV Senes 
dump valves or similar. 

Pressure Regulator/Filter and Murphy 20BPG: 
'>75 psi (0-517 kPa) pressure gauge. Maximum input 
300 psi (2.07 MPa). 

Operation: 
H=For high level, L=For low level 

L1100 

X* 
X* 

X 

X 
X 

X 
X 

X 
X 

X 

X 

H 

m i l 

x» 
x» 

X 

X 
X 

X 
X 

X 
X 

X 

X 

L 

L1150 

x» 
X* 

X 

X 

X 

X 
X 

X 

X 

H 

L1200 

x» 
x» 

X 

X 
X 

X 
X 

X 
X 

X 

X 

H 

L1250 

X" 
x« 

X 

X 

X 

X 
X 

X 

X 

H 

L1Z00N 

x» 
x« 

X 

X 
X 

X 
X 

X 

X 

H 

L1Z00N-DVO 

x« 
X ' 

X 

X 
X 

X 
X 

X 

X 

X 

H 

L1200N-DVOR 

x» 
x» 

' 

X 
X 

X 
X 

X 

X 

X 

X 

H 

*.1-1Cln. 11-1/2 NPT «.2 In. 11-1/2 NPT 



L l l O O s i n d 1.1200 
10-1/2 in. 
(267 mm) " 

D I M E N S I O N S 

Prauura 
RtguMei 
widi20BPG 
PraMure 
Gaugt 

2-3f16ln, 
(!i6 mm) 

Note: 
LIlOO: 1-1/2 NPT 
L1200: 2 NPT 

1-9/16 m. 
(40 mm) 

3 -5« in . 
(92 mm) 

Float travel benveen high 
and low actuation points is 
3* (minimum movement oi 
float that Is required is 
1/4 ioye mm). 

L1111 
10-3/4 in. 

• (273 nun)" 

2-3/16 in. ^ ^ 
(56 mm) 

- r 
1-9/16 i a 
(40 mm) 

_L 

3-Sf l in. 
(92 mm) 

Float travel between high 
and low actuation points is 
3* (minimum movement of 
float that is required is 
VA'nJ6am). 

L 1 1 5 0 a n d L 1 2 5 0 
17 m. 

9-15^6 in. 
(ZS2inffl)~ 

V^- -'-

^ = = ^ f = S M 

Note 2 
_ L r 

N o t i l : 
L1150:1-1/2 NPT 
L125D:2NPT 

Float travel tielween high and low 
aciualwn points is 3^(minimum movement 
of float that is requited is 17/32 inyi3 mm). 

Note 2: 
L1150:1-1/2in.(3Bmm) 
L1250 :2 i n . ( 51nm} 

L1200N, L1200N-DVO 
and L1200N-DVOR w i t l i 

Dump Valve Operator, 
at-JS-mbi, Pressure Regulator, 

and Gauge 

< P ^ 

2-3/16 in. 
(56 mm) 

1 
3-5/B in._ 
(92 mm) 

"3/4 Hex 

•l||l:;'i 

2NPT 

10-1/B h . 
"(257 mm)~ 

Float travel between 
high and low actuatian 
pants is eo* (minimum 
movement oi float that is 
required is 5 in^l 27 mm). 

\ ' ' ' 

K 
/ ' -

_ 4-1/2 i n ._ 
(114 mm) 

—r 
1-9/16 in. 
(40 mm) 

_ L 

DV750, 
D VI500, 
and DV2000 
Dump Valves 

A 
B 
C 
D 
E 

I F 

DV7S0 
6J/4(171) 
6-Vi(175) 
2-Vi(73) 

2(51) 
INPT 
i/iNPT 

DV1500 
64/4(171) 
8-Vi(226) 
4-Vi(124) 
4(102) 
INPT 
'/iNPT 

DV2000 
6J/4(I7I 
8J/i(213) 
3-% (99) 

2(sn 
2NPT 1 
INPT 

NOTE: Dimenaons are in inches and (miUimeien) 

- T Y P I C A L I N S T A L L A T I O N O N G A S C O M P R E S S O R S 

Basic Opera t ion 
When the liquid in the; scrubber tank rises to the level of the 
L1200N, its float rise;; and opens the pneumatic orifice. This allows 
ihe pneumatic signal to vent to the DV Series dump valve causing it 
10 open and driin the liquid in the scrubber. As the liquid level falls 
in the scrubber, the L :2(K)N float causes the pneumatic orifice in 
ihe L1200N to close. This removes the pneumatic signal from the 
dump valve causing il to close. 

If liqu.d level continues to increase in the scrubber faster than the 
dump valve can remove it, the float of the L1200 switch will rise. 
This operates the electricaJ snap switch(es) which in turn operate(s) 
the shutdown system of the compressor driver. A fault signal can be 
annunciated in the control panel indicating the cause of shutdown. 

SCRUBBERS/ 
SEPARATORS 

Filter/Regulator 
wrth MURPMYGAGE* 

Air Supply 
Maximum 

"300 PSI (2.07 MPl) 

_ L1200N-DVO 
Dump Valve Operator 

Minimuni 
r 30 PSI (207 kPa) 

H«URPHY NU-IMIATIC 
Dump Valve 

-OV2000; 2 NPT x 2 in. (52 mm) stem 
DV1500: 1 NPT X 3 in. i76 mm) Slam 
DV750: 1 NPT X 1 »i. (S:4 mm) siam 

Condensate Out 



P R E S S U R E VESSEL INSTALLATION: JL1100, L I 2 0 0 , a n d L1200N 

Direct instal lat ion into the Wall of the 
Pressure Vessel 

Determine that the float travel is not 
obstructed by the coupling in the 
vessel wall, intemal baffles, etc. 
Do NOT use more than one arm 
extension P/N 15-05-0395. 

2. BE SURE that the float and 
extension are tight and that the 
lock washer is in place. 

3. Before installing the level .switch a 
suitable pipe thread sealant is 
recommended. Screw the unit directly into the 
threaded connection in the wall of the pressure vessel. 

4. Be sure that the electrical connection is positioned at the bottom. 
For L1200N the 1/8 NPT pneumatic connection should be on top 
(the 1/4 NPT vent connection should be on the tottom). See 
"Pneumatic models" section for further instructions for the L1200N. 

5. Make the electrical wiring connections according to appropriate 
wiring diagrams for the alarm or shutdown system to be used. The 
electrical connection is 1/2-14 NPT. 

6. BE SURE all electrical connections are insulated and that the 
cover is fully installed before reconnecting electrical power. 

7. BE SURE all pressure connections are tight before pressurizing 
the system. 

instal lation w i th a Weld Collar 
1. The weld collar, P/N 15-05-0375, must be 
;, welded into the wall of the pressure 

- ' vessel according to code standards 
and good welding practices. 

2. Follow above instructions for 
installation directly into the wall 
of the pressure vessel. 

3. NOTE: Weld collar 15-05-0375 
can be used ONLY with model 
L1200. 

Installation Using External Float Chamber 
15-05-0697 

1. Install float chamber 15-05-0697 on the outside wall of the pressure 
vessel using 1 NPT piping. Position the 2 NPT threaded connection 
at the height where you want the level switch to operate. The 2 NPT 
threaded connection must be positioned away from the tank wall. 

Level 
Switch 

2. A tee installed at the bottom of the lower I inch pipe riser is 
recommended to allow draining of the float chamber for 
servicing. 

3. Install the LI200 or LI200N in the 
2 NPT connection of the float chamber, chamber 
BE SURE float travel is not restricted 
and that the float is tight onto 
the float shaft. 

4. To complete installation and 
wiring, follow the instructions 
for mounting directly into wall 
of the vessel and for wiring. 

Pneumatic Models 
1. All pneumatic models operate on the vent principle. The 

pneumatic signal source MUST BE CLEAN AND DRY. The 
input pneumatic signal must be regulated between 30 and 70 psi 
(207-483 kPa). If produced gas is used as the signal source, it 
should be taken after gas passes through the final scrubber. A 
suitable filter must be positioned before 
the L1200N-DVO to prevent 
liquids and/or paniculates from 
entering the dump valve 
operator. NOTE: Check filter 
penodically for wear and tear 
and elements that hamper the 
flow of the pneumatic signal. 

2. All pressure connections 
must be tight and maintained 
tight so as not to leak air/gas. 

3. Valve seat adjustment can be made 
if air/gas begins to leak. Care should 
be taken when adjusting as only slight 
movement is necessary to stop the 
leakage: excessive force will 
bind the seating mechanism. 

Hex Socket Set Screw 
• loosen for ad]ustnnent 
• tighten after adjustment 

Hex Adjustment Nut 
• turn left until air 
seepage stops 

•Caution: only slight 
adjustment is needed—too 
much will lock up mechanism 

L1200N 

Trip Cam (tloat down) 
should be in 
this position 
non-adjustable 

D U M P VALVE: INSTALLATION 

DV750 - DV1500 - DV2000 
L Screw the dump valve into the threaded connection in the lower 

sidewall of the vessel, 
2. Position the 1/2 NPT drain connection so it is on the bottom. 
3. Be sure the unit is screwed tight and does not leak liquid. 
4. Install the piping for the pneumatic input signal into the 1/4 NPT 

threaded connection. 
5. The palm button allows manual dumping of the vessel when no 

pneumatic signal is present. 
6. Connect a drain line to the drain connection as necessary. For DV750 

and DV1500 this connection is 1/2 NPT. For DV200 it is 1 NPT. 

Pneumatic 
Input Signal 

Palm 
Button 

Drain Connection 



E L E C T R I C A L I N F O R M A T I O N 

SPDT (Snap Switch) 

Black NO. Q r 
Gfi»fl Grd.^CiimBetKin 

WTrti) COM. 

DPOT (Snap Switch) 

Qcawi Grd. Cannaeaiin 

' ^ ^ ^ O ^ - ^ w w t e C O M . BjiJl£^_Q-pO 

r . YeaawCOM. 

Switch Rating: 5Ae 125-2f.0-480VAC 
1/2 A e 2̂5 '/DC 
1/4 A e 250 "/tx: 
2A *) 6-30 </I]C Resistive 
1A a 6-30 '/DC inductive 

o 
Switch Rating: 10 A O 125-250 VAC 

1/2Aei25VDC 
1/4A«250VIX: 
10Ae&.24VDC 

Inductive/Resistive 

A C C E S S O R I E S 

Order by part number designation. 

55-05-0617: DV750/DV1500 Adaptor Bushing 

Material: 2-1/2 Hex bar stock C.R.S 

1 NPT 

R E P L A C E M ENT^ P A R T S 

Order by part number designation. 
L1100/L1200* 
15-05-0699: BUOYCIAS^ float 
15-05-0166: Stainless Steel float for L1200 
15-05-0356: Stainless Steel float for LllOO 
15-00-0124: SPDT snap witc/i assembly 
15-01-0213: LllOO counter balance assembly 
\5-0h02U: LI200 counter balance assembly 

L1200N 
15-05-0421: Oim 
15-05-0699: BUOYGIAS^ float 
15-05-0166: Stainles.j Steel float for U200N 
15-05-0453: Vfl/vcirm 

; L1200N-DVO/L1200N-DVOR 
15-05-0621: Regulator only 
05-02-0121:20BPG 0-75 psi (0-517 kPa) 
15-01-0216: DVO aaembly 
00-00-3341: Filter for regulator 
00-00-3340: Regulawr Diiphragm Kit 

T o maintain iiazaidous locition lisings, all other tepaiR mnst be made by the factory. 

1-1/16 in 
(27mtP) 

2-1/2 in 
(64 mm) ' 

VJ 

2NPT 

15-05-0697: External Float Chamber 
1-11 1̂/2 NPT (2 places) 1. ^ f z m S ) — 

T 

8-1/2 ir. 
(216 mm) 

3-1/2 in. 
(89 mm) 

3-1/2 in. 
(89 mm) 
Hex 

.6-4S«4in. 
(170 mm) • 

2-11 1/2 NPT 

Mateiial: Cast Steel. WCB 

15-05-0375: Weld Collar 
2 NPT 

/ > > ^ ^ > ^ ^ , 

2-7/ain 
(73n»n) -

' ^ > > > > > ' r ' ; 
- 4. l /2 in. 
(114 mm) Material: /VSTM A105-2 

UNS K035O4 

15-05-0395: Float Shaft Extension 

Warranty 
A two year limited witrranty on materials and worionanship is 
jnven with this Murpfy product. Details are available on request 
and an: packed with each unit 

10-32 NF 

MSI 304. UNS-S30400 

• • 

//I order to consisten tii' bring you the highest quality, full featured products, we resent the right to change our specifications and designs at any time. 

^n^nmrphu 
^ • ^ Sirce 1939 " —^ • 

• Fmk W. Marpfay ManiifactDnr 
P.O. Box 470248; Tulsa. CIdartoma 74147; USA 
tsl. (?I8) 627-3550 lax (918) 6&»-6146 
• Fiank W. Murptay Soutliem DIvisiaa 
P.O. Box 1819; Fosentwrt, Texas 77471; USA 
181.(713)342-0297 tax 713)341-6006 

• Fnafc W. Maipliy, Ltd. 
Church Rd.: Laversloclt Salisbury SPIIQZ; U.K. 
HI.+441722 410055 tax+441722410088 tU 477088 
• Fnak W. Mnphy PtB., lU . 
26 SIglap Oriva; Republic of Singapore 1545 
tel. +65 241-3166 tU +65 241-8382 
M Mvptek Pty.t Ltd. 
1620 Hume Highway; (^pbelllieU, Vic 3061; Australij 
tal. +61 3 358-5555 tax +61 3 358-5556 

• Murphy da Mxiat , SJL da C.V. 
BlviJ. Antonio Rocta Conlero 300. Fracc. B Aguaje 
San Luis Potosi. S.LP.; M6xlco 78384 
tel. +52-48-206264 tax +52-48-206336 
• Murphy Switch of CalHonia 
P.O. Box 900788; Palmdale. California 93590; U!>A 
tel. (805) 272-4700 tax (805) 947-7570 
• Frank w.MaipbyFmca 
tal. +33 1 30 762626 tax +33 1 30 763989 

II1U.&A. 

.i o 
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X.«imited Warranty 
MURPHY SWlCHGAGE'andMURPHYMATIC* CONTROL SYSTEMS 

Murphy SWICHGAGE* control instruments and MURPHY-
MATIC" control systems are warranted to be of good quality 
materials and woilcmanship. This limited warranty is for a period 
of two years except, items manufactured by others but sold by 
Murphy carry the original manufacturer's warranty. Any unit 
suspected of a quality flaw, verified by Murphy, will be either 
repaired or replaced, at our or the manufacturer's option, when 
returned to our factory, transportation charj;es paid. We are not 
responsible for damage caused by impropei installation, neglect 
or abuse and are limited under warranty to rspairing or replacing 
the parts of our manufacture and are not lialjle for equipment on 
which our controls are installed. 

Murphy SWICHGAGE*control instruments, MURPHYMAITC* 
control systems, or their parts shall be of kind and quality 

described in the specifications as supplied and no other warranty 
except of title shall be implied. The liability of the company shall 
not in any case exceed the cost of correcting defects in Muipfay 
SWICHG AGP control instruments, MURPHYMATIC» control 
systems, or their parts; and tqxm the expiration of above mentioned 
two years, all such liability shall terminate. The company shall not 
in any event be liable for indirect or consequential damages. 

You have purchased dependable instrumentation and with nor
mal care, it will provide long and faithftil service, and enhance 
the preventive maintenance program on your valuable equip
ment .\ay claim for shortage or damage of this shipment must 
be accompanied by this Packing Slip within 15 days of receipt or 
invoice date, whichever is later. 

^ 1 ^ Sioce 1939 • ^ " " • • T 

• Fnok W. Hnpfey Hamrfactanr 
P.O. Box 470248; Tulsa. OkUhoma 74147; USA 
ML (918) 6Z7-3S50 U t (918) 664-6146 
H Fnak W* Muipliy SuuihaiD OhrisioB 
P.O. Box 1819: Rosenberg, Texas 77471; USA 
ts l . (713) 342-Q2S7 tax (713) 341-6006 

• FnnkW.Hoipfay.Ud. 
Church RtL: Uverstock. Salisbury SPI IQZ: U.K. 
tel.+441722410055 tax+441722 410088 tht 477088 
• Fiaak W. Mnphy Pta., Ltd. 
26 Siglap Drive; Republic of Singapore 456153 
tal.+65241-3166 tax+65 241-8382 

• Mmptaak Pty., Ltd. 
1620 Hume Highway: Campbellfield, Vie 3061; Australia 
tel. +61 3 9358-5555 f ix +61 3 9358-5556 

• Hnpinr da Mexico, SJL da C.V. 
BhRl. Antonio Rocha Conlero 300. Fracc. B Aguaje 
San Luis Potosf, SJJ>.: M&dco 78384 
tol.+52-48-206264 tax+52-48-206336 
• Hniplqr Switch of Cantoniia 
P.O. Box 900788: Palmdale. California 93590: USA 
taL (805) 272-4700 tax (805) 947-7570 

I Fmlc W* Muipbf Francs 
tel. +331 30 762626 tax +331 30 763989 

CB7581R Rm. 1244 

All Murphy SWICHGAGE® control instnnnents, J-IURPHYMATIC« 
panels and SELECTRONIC® systems are warranted to be of good 
quality materials and workmanship. Murphy warrants diis quality for a 
period of TWO FULL YEARS or original manufacturer's warranty to 
us. (Parts and systems are code dated.) This is only a time limit exten
sion of the standard warranty; all other statements La the Murphy Lim
ited Warranty remain in effect 

As with any monitoring and/or control system; the purchase, instal
lation and use of SWICHGAGE^ control instruments and other Murphy 
Systems is NOT AN INSURANCE POLICY. It is, however, the sim
plest means of adding inexpensive, reliable protection. Protection that is 
as sound as the instruments, installation, and follow-up preventive main
tenance program that is applied to these instruments and to the equip
ment they help protect SWICHGAGE* control instruments, properly 
installed and maintained, are important and effective tools in any pre
ventive maintenance program. 

AH "woric machines" have life signs such as: pressures, temperatures, 
levels, and overspeed conditions; each of these vital signs can be moni
tored by a SWICHGAGE® capable of accurate indication and reliable 
limit switching. Teamed wth Murphy electrical and SELECTRONIC® 
components, SWICHGAGE* control instnnnents am constandy moni-

ptessures, levels, temperatures, vibration, and overspeed conditions 
and activate alaim and/or shut-down when preset limits are leached. As 
these vital signs arc constantly monitored, the SWICHGAGE* control 

instruments and their idated compcmeQts must be pedodically inspected, 
both visually and physically. Look for frozen pointers, bad contacts, 
kinked or broken pressure tubing or cq)illaries. Check floats on Levd 
SWICHGAGE* control instruments, mechanically, and if possibly 
visually. Test electric circuits and move limit contacts into the operat
ing range to see that the proper sequence of events occurs when the 
contacts meet 

If a SWICHGAGE*, TATILETALE® or other component fails the 
visual, physical, or electrical check, then repair or replace the unit or 
its parts as necessary to bring it back to proper operation. When a 
question exists on wananty, the questionable pait should be returned 
to the factory or affiliate company for warranty inspection. If within 
the two year warranty the unit is found to operate improperly and it 
appears to be related to material quality or workmanship, Murphy 
will repair or replace the product (See Warranty.) 

Murphy SWICHGAGE® control instruments, MURPHYMATIC® 
panels and SELECTRONIC® systems are not a substitute for, but can 
be important tools in, a routine preventive maintenance program. 
Since 1939 we have been building our worldwide reputation as the 
source for simple, reliable monitoring and protection, featuring sim
plicity of maintenance. Please refer any questions regarding tests, 
repair or replacement parts to the factory, your nearest affiliate com
pany, or your authorized servicing dealer. 

PitUdhU.SA. 
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^lyJ^><mM}M& 
LOUISVUE LADDER CORP. 

KIT # 998004B 
IHIS MT CAN BE USED ON THE FOaOWNO I40DELS. 

MODa NUMBER 

SW1602-W03 SW2402-VK)3 
SVnB03-W03 SW2403-W03 
SW1604-WD3 SW2404-WD3. 
SWteOS SW2405 

FOaOW INSTRUCnoNS CAREFUU.Y. IF FUTHER ASSISTANCE IS 
NECtSSARY, CONTACT LOLila/iLLE LACQER CORP. CUSTOMER 
SERVICE AT 1-800-886-2811. 

LOUISVILLE LADDER CORP. 1183 ALGONQUIN PKWY. LOUISVILLE KY 4020B 

P / N - 8930528 REV.- 0 

GUARORAIL- BACK LEG 

SIS 
Y STEP ASSEMBLY 

NOTE: BASE ASSEMBLY 
IS MOUNTED TO 

INSIDE OF FRONT LEO. 

BASE ASSEMBLY 

FRONT 
l£G 

STEP 3 RAISE BACK LEGS AND GUARDRAIL OUT OF THE WAY. MOUNT 
THE BASE ASSEMBLY TO INSIDE OF THE FKONT LEGS OF THE 
STEP ASSEMBLY, USING (2) 9 /18x1 -1 /2 ' BOLTS AND (2) 
9/18* LOCKNUTS. (SEE DETAIL) 

NOTE: MAKE SURE BASE ASSEMBLY IS MOUNTED MTH CASTERS 
POINnNO OUTWARD. 

THE FOLLOtWNO PARTS, INCLUDED IN THIS PACKAGE. PLEASE CONTACT YOUR DEALER IF ANY PARTS ARE MI!^M0. 

9 /18x1-1 /2 BOLT (8) 
ACTUAL aZE 

5/18x2 BOLT (2) 
ACTUAL SIZE 

WJ/ \KUKNL- l 
\ BACK LEO-t 

BASE ASSEMBLY 

T3r ^ 

V STEP ASSEMBLY 

9/18 LOCKNUT (10) 
ACTUAL SIZE 

STEP 1 - U Y LADDER ON FLOOR WITH CUMBING SURFACE 
TOWARD FLOOR AS SHOWN. 

STEP 2 - REMOVE ALL PACKING MATERIAL 
MAKE SURE ALL HARDWARE IS IN THE BAG. 

NOTE: FASTENERS ARE DRAWN ACTUAL SIZE. 
DO NOT TIGHTEN HARDWARE UNtL A l t PARTS 
ARE ATTACHED. 

BASE ASSEMBL' 

BASE ASSEMBLY 

BACK LEO 

FOR 2 STff 
WAREHOUSE LADDERS 

ONLY 
(BACK LEG TO INSIDE 
OF BASE ASSEMBLY) 

BACK LEO 

FOR 3 - 5 STEP 
WAREHOUSE LADDERS 

(BACK LEG TO OUTSIDE 
OF BASE ASSEMBLY) 

BASE ASSEMBLY 

GUARDRAIL 

STEP ASSEMBLY 

STEP 4 - MOUNT CRUTCH TtPS TO THE (4) 
LEGS .MAKING SURE THEY ARE 
FULLY SEATED. 

STEP 5 - ATTACH BACK LEGS TO THE BASE 
ASSEMBLY USING (2) 9/16x2' BOLTS 
AND (2) 5/18* LOCKNUTS. 

NOTE: BACK LEGS MUST BE AHACHED TO THE 
INSIDE OF THE BASE ASSEMBLY, 
FOR 2 STEP LADDERS AND TO THE 
OUTSIDE OF THE BASE ASSEMBLY FOR 
FOR 3 - 5 STEP LADDERS. 
SEE DETAILS 

STEP 8 - STAND LADDER UPRIGHT. 

(OVER? 



GUARDRAIL 
SEE HANDRAIL -v 

DETAIL \ 

5 /16 ' X 1-1/2* 
BOLT 

HANDRAIL 

5/18' X 1-1/2* 
BOLTS 

HANDRAIL CLAUPS 
SEE DETAIL SHOWING 
PROPER CRIENTAnON 

/ W / ^ A 

HANDRAIL CLAMP DETAIL 

VMEN YOU STAND LADDER UPRIGHT IF LADDER 
HAS TROUBLE ROLUNG YOU MAY ADJUST CASTERS 
BY nCHTENING OR LOOSENING LOCKNUT ON CASTER 
STEM. NOTE THAT YOU MUST HAVE A MINIMUM OF 
1-1/2 - 2 THREADS OF CASTER STEM PULTRUOINO 
ABOVE LOCKNUT. 

STEP 7 - SWING GUARDRAIL TO VERnCAL POSI1I0N. 

STEP 8 ATTACH HANDRAILS TO THE GUARDRAIL USING (1) 5/18 * 1-1/2* B a T AND (1) 5/18* LOCKNUT. 
REPEAT STEP FOR OPPOSITE SIDE. 

NOTE: HANDRAILS ARE TO THE OUTSIDE OF THE GUARDRAIL 

STEP 9 - ATTACH THE BOTTOM OF (1) HANDRAIL TO THE STEP ASSEMBLY USNO (1) HANDRAIL CLAMP, 
(2) 5 /16 ' X l - t / 2 ' DOLTS AND (2) 5 /16 ' LOCKNUTS. 
REPEAT STEP FOR OPPOSITE SIDE 

STEP 10 - nCHTEN A a HARDWARE EXCEPT CASTERS. 
SEE NOTE ON CASTERS. 

HANDRAIL DETAIL 
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gcP/ol 
s torage cab ine ts 
MODEueeee^-

V ASSEMBiy INSTRUCTIONS 

TIPS FOR INSTALLER 

CHECK SHIPMENT: Immediately 
after receipt of shipment, check the 
condition and number of packages 
against the packing list and bill of 
lading. Any shortage or damage of 
packages should be noted on carri
er's freight receipt. Any claim for loss 
or damage must be handled by the 
consignee, however, this company 
will provide any necessary assis
tance. Shortages or errors made by 
this company should be reported at 
once. 

DISTRIBUTE .MATERIALS: Check 
each part with parts list (page 4) as 
they are unpacked. Place parts in the 
approximate location where unit is to 
be assembled. 

EDSAL Storage Cabinets are quality 
built and finished. Care should be 
used in handling to avoid damage. 

7001,7009 

6600, 7000, 7005 

03139S 

EDSAL MANUFACTURING COMPANY 
ŴOO South Packers Ave. • Chicago, Illinois 60609 



^ a r t S f o r s t o r a g e c a b i n e t s (also refer to Parts Ust on Back Page) 

SPL IT -BACK (Two (2) per cabinet) 

4ll 

4 f 

< iu i 

K l l ' 

jiW 

= * = ^ ' (C) 

11 

NOTE: 
Illustrated is Back in right side position. 

7001,7009 
TOP (A) 

6600, 7000, 7005 
TOP (A) 

DOORS 

. ^ ^ 

i)\ 
201-L 

Locking 
Handle 
forRH 
Door 
(J) 

Right Hand Door 
(H) 

eft Hand Door 
(G) 

CABINET SIDES Left Hand (D) 
Right Hand (E) 

(Left Side Shown) 

SHELF 
BRACKET 
(K) 

(Two per shelf) 

1 
DOOR RODS (2) 

(F) 

rr J g -̂  

BOLTS & NUTS 

4 ma 
#10-24 X 3/8" E5olt& Nut 

Hill 
^ 1/4-20 X 1/2'Bolt & Nut 

(N) (O) 

03l39r> 



Assembly Instructions 

F Note: Before tightening hardware, check for squareness. 

Place two Split-Backs on horse or other support for eleva-
uon. (By taking one of the two Backs and turning upside down, 
you have both a right and left Split-Back). The offset edge of 
right Split-Back should overiap offset edge of left Split-Back. The 
two Backs should now be bolted wrth #10-24 x 3/8" bolts and 
nuts, (see figure A) 

2. The Top is now put into position Under top flanges of back 
and sides. Using #10-24 x 3/8' bolts, attach Top to Back by bolt
ing through from flange side, (see figures B &^;) 

3. Next, bolt the right and left*Cabinet Sides to right and left 
Back edges and to the top. Use #10-24 x 3/8' bolts. Top flange 
of Cabinet Side should be over Cabinet Top. (see figures A & B) 

4. Position Bottom flange of Top th xi the slot located on the 
Cabinet Sides, (see figure B) j 

5. Position Cabinet Bottom betweei. Front edges of Cabinet 
Sides at Lower End and Bolt with four 1/4 - 20 x 1/2' bolts, (see 
figures B & D) 

6. Position Cabinet Bottom and attach to Back and Base with 
#10-24 x 3/8" bolts, (see figures B & C) 

7. Hang right and left hand Doors to the Split-Hinges welded to 
the Side. (See figure A) 

8. Unit may now be set upright. To install shelf first insert Shelf 
Brackets in the adjustment slots located in the front edges of the 
Cabinet Ends. Now insert rear corners of shelf in shelf adjust
ment slots located at either end of back. The front corners of 
Shelf rest on and are supported by the Shelf Brackets, (see fig
ure G). Direct the square cutout on the side of the Shelf to the 
rear of the cabinet. 

9. Install 3 Point Locking Handle on right side door, following 
carefully instmctions included in handle hardware package (note 
that Locking Handle is used with 2 locking bars.) 

10. To insure that the doors will operate property, PLACE THE 
CABINET IN r rs PROPER POSmON AND PLACE SHIMS 
UNDER THE CORNERS, WHERE REQUIRED, SO THE UNH" 
WILL BE LEVEL 

FIGURE B 



PARTS LIST FOR CABINETS 6600, 7000,-7001, 7005, 7009 

I " 

UI 

^ i 

Ref. Ltr. 

A . 

B 

Part Name 

Top 

Bottom 

C ' Back 

D LH Side 

E 1 RHSide 

1 F Door Rods 

G Door LH 

H Door RH 

1 , Shelf 

-, J 

1 K 
L 

M 

N 

1 0 

Lodcing H2.ndle 

Shelf Bradcet 

#10-24x3'Hr 
UnsIt Bolt 

#10-24 Nu: 

1/4-20-1/;r Bolt 

1/4 - 20 Nut 

1 P j Door Rod Guides 
1 1 (D 

6600 Cabinet 
15x30x66 Storage 

Part Number 

4031 

4083 

1010 

2067 

2040 

9989 

3019W 

3020W 

5098 

201L 

7000CLP 

F1024388 

F1024N 

F14205S 

F1420N 

DBG3000S 
oor R o d G u 

Qty. 

2 

2 

4 

1 

8 

30 

30 

4 

4 

2 
des 

7000 Cabinet 
18x36x72 Storage 

Part Number 

4006 

4030 

1008 

2024 

2025 

9990 

3017W 

3018W 

5100 

201L 

7000CLP 

F1024388 

F1024N 

F14205S 

F1420N 

DBG3000S 
a re Prev iou 

Qty. 

2 

2 

4 

1 

8 

30 

30 

4 

4 

2 
s l y / 

7001 Cabinet 
18x36x42 Storage 

Part Number 

4075 

4030 

1053 

2026 

2027 

9988 

3004W 

3003W 

5100 

201L 

7000CLP 

F1024388 

F1024N 

F14205S 

F1420N 

DBG3000S 
assembled t 

Qty. 

2 

2 

1 

4 

24 

24 

4 

4 

2 
o the 

7005 Cabinet 
24x36x72 Storage 

Pyt Number 

-" )7 

^ v 8 1 

1008 

2033 

2034 

9990 

3017W 

3018W 

5101 

201L 

7000CLP 

F1024388 

F1024N 

F14205S 

F1420N 

DBG30008 
R igh t H a m 

Qty. 
. 

^ 

2 

2 

4 

t 

8 

32 

32 

4 

4 

2 
j Do 

7009 Cabinet 
18x36x42 Set-Up Storage 

Part Number' Qty. 

4075 

4030 

1053 

2026 

2027 

9988 

3004W 

3003W 

5100 

201L 

7000CLP 

F1024388 

F1024N 

F14205S 

F1420N 

DBG3000S 
OT) 

1 

1 

2 

1 

1 

1 
1 

1 

2 

t 
4 

2 

i M 

03139S 

iNI 
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INDUSTRIAL QUAUTY 
. ---.STEEL CABINETS ^ 

Built nm«d for factory oi- warahouaa with a atraamlinad design 
thafs aaraoiva mnough tar vour officai Haavy gaugo stsai eon-
stnietion throughout ansura* superior strangth. predsa align-
mam and kmg. dapandabia sarvica. Shalvas adiust aarty. »«o»^ 
ing maxmnim atoraga fleiatMlrty. You'll ba amaxad at iha amount 
of matarial you can stom_tools. valuable raw matariali. offiea 
supplies and mora. Top quality three point kxking device guards 
against pilferage. Chocjse ready-to-usa Set-Up cabinet or 
KnockedOoum cabinet for aeonomicat freight 

I 
1^ 

S: 

I 
» - • 

3o"u/,*t ^I3"'xfet.x U " l i l l i U 

Heavy 
Duty 
UndeftMdy 
IhickBox 
Adds 
Plenty of 

Holds lont of 
geviMooDB 
aadeneaiidie 
bedofbtger 
Bucks or n the tide of n y pidcap bed. l2-tmgt 
wel door hai a Miolen aeel pMUte.baiidle lock 
n d a heavy dwy door chain. Buik-in lain timer 
SBnaads door to keep the eieacBB ooL Cottoiiao-
lesstuu fiaitfa iotide lad COL t;.S.A. 

. I " 

• - ' • ' / . • . • • 

•n^dsrtllfc^ak^;;:(^jr. 
îiie ROLLS TO THE JOB QUICKLY & EASILY ^ & 

STEP UP 
TO SAVINGS! 

SAVE UP TO 15%! 
OFFER ENDS 

9/6/96 

INDUSTRIAL ROLLING STEP LADDER for 
your parts department, warehouse, stock
room or office. Steel construct ion assures 
long, iTouble-free service. All ladders have 7" 
deep perforated non-slip steps, and rubber-
tippeo'feet for greater stability and non-skid 
aatety. Spring-loaded casters retract automat
ically under individual's weight, permitt ing 
rubber feet to engage floor. Prevents ladder 
f rom rolling or shifting. 

Ht-to 
Top Step Base Dim. 

StoekNo. Step Step W" WTxtT 
10- DEEP TOP STEP LADDERS VWTHOUT HANT'̂ .XB.S 
TBG04S0E 1 12 16 ISx IE 
TBG0402E* 2 20 16 20x1S 
TBG0404E* 3 30 16 20x26 
1(rDEEPT0PSTEPLADDERSWITH3(rHIGHHA UUtS 

•n60406E* 4 40 16 20x32 
TBG04S1E* 5 50 16 20x39 
TBG0408E»___5__ 50 24 30x39 

20- DEEP TOP STEP LADDERS WITHOUT HANDRAILS 
TBG0448E> 1 ' 12 16 18x25 
TBG0426E 2 . 20 16 20x29 
TBG04Z8E> .3 1 30 16 20x36 . 
20r DSP TOP STEP LADDERS WITH 30-HIGH HANDRAILS 
TBG0430E* 4 40 16 20x42 
TBG04S3E 5 SO 16 20x49 . 
TBG0432E»_ _ 5̂  SO 24 30x49 , 

See"pege» 50-51 for other Udders. 
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10 14) ELECTRICAL 

GENERAL ELECTRIC, DRY TYPE GENERAL PURPOSE TRANSFORMER, 
TYPEQMS3, 15KVA 
HOFFMAN ENCLOSURE, MODEL #A-363010LP 
SQUARE "D" LOAD CENTER, 125 AMP 
SIGNALINE TIMER. 36X SERIES TIMER DELAY RELAY 
ALLEN-BRADLEY, TYPE N, AC RELAY 
WA=?RICK LEVEL CONTROL, MODEL # 1G2D4 
ALLEN-BRADLEY, TYPE PK, MASTER CONTROL RELAY 
ALLEN-BRADLEY, ON/OFF SWITCH, MODEL # 800H-HR2A 
ALLEN-BRADLEY. HAND/OFF/AUTO SWITCH, MODEL # 800H-JR2A 
ALLEN-BRADLEY. RESET BUTTON, MODEL # 800H-AIA 
ALLEN-BRADLEY. PILOT LIGHT. MODEL # 800T-Q1 OG 
ALLEN-BRADLEY. PILOT LIGHT. MODEL # 800T-Q1 OR 
MARLEY ELECTRIC HEATER. MODEL # UH-524TA 
FLASHING LIGHT. EDWARDS MODEL # 52A-N5-40W 
DAYTON HEAVY DUTY RING FRAME FAN. MODEL #2C100C 
DA>TON INTAKE GUARD, MODEL #40545 
STONCO LIGHT 

IMI 



I IMSFALLATION A N D OPERATING . . .w . . . - . 

"̂  DRY-TYPE GENERAL PURPOSE 
TRANSFORMERS 

TYPE ML, QM, QMS AND QMS 3 

RECEIVING 

Uponreceipt examine the package for any damage that 
may have occtired in shipment. If the shipping container 
must be opened outdoors, take proper precautions to pre
vent the entrance of moisture. Examine the transformer 
for broken, bent or loose parts, or other damage If damage 
from outside sources is evident, file a damage claim with 
the transportation company and notify the nearest 
Greneral Electric sales representative. 

HANDLING A N D STORAGE 

Units having a net weight in excess of approximately 
50 pounds have a provision for lifting. For lift ing tsrpe QMS 
and QMS 3 transformers two one-inch diameter holes are 
provided at the top of the mounting bracket. 

The storage rooms should be clean and jiry and with
out extreme temperature variations Before placing the 
transformer in service after a period of storage, be sure 
"lat it is clean and dry by observing the instructions 
under "installation". 

INSTALLATION 

PREPARATION 

Any accumulation of dirt or dust may be removed by 
brushing or by blowing dry air on the unit. If mositure is 
evident by feel or appearance, the tmit should be dried by 
placing it in an oven or by blowing heated air over it until 
dry. In either case the temperature should not exceed 
110''C(230*F). 

MOUNTING 

The only foundation necessary is a flat vertical surface 
or Willi strong enough to support the weight of the imit. 
Regardless of the type of mounting surface, peiinanent and 
effective grotinding of the metal case is recommended as 
a safety precaution. Free circulation of air is essential for 
the proper operation of all dry type transformers; therefore, 
a minimum distance to adjacent structures of six inches is 
required. Type QM, QMS and QMS 3 transformers must 
be mounted upright with the wiring comparl.ment at the 
bottom. Type ML units can be used indoors or outdoors. 
They mount upright or horizontally indoors; upright 
nly outdoors. 

All general purpose dry tsrpe transformers are cooled 
by free circulation of surrounding air over their surfaces. 
In the totally enclosed, non ventilated designs all heat is 
transferred by the exterior surfaces. These transformers 
will perform satisfactorily at their rated output when 
surroimdingair does not exceed 40°C(104°F)andadjacent 
structures do not impede free movement of air. 

CONNECTIONS 
Reference should be made to the wiring diagram and/ 

or nameplate when making electrical coimections to the 
transformer. Do not change connections while the unit 
is energized, l b minimize circulating currents in the 
enclosure all leads to the same load must pass through 
one knockout and all supply leads must pass through 
one knockout. 

Make certain that all coimections are electrically tight 
so that current-carrying parts are joined under adequate 
pressure. Ealuminum cable is used, adequate preparation 
of the aluminum cable and protection of the joint is 
essential. 

Type ML general purpose transformers meet Under
writers Laboratories requirement for use with 75C 
connecting cables, while QM, QMS and QMS 3 transform
ers meet the requirements for use with 90C connecting 
cables. 

Tb protect dry-type transformers from voltage surges 
imposed upon the lines by lightning, switching, or other 
sources, adequate surge protection devices should be 
connected near any transformer exposed to such over-
voltage& 

General purpose transformers may also be connected 
as autotransformers for boosting or bucking voltage. 
However the use of autotransformers is subject to pre
cautions: secondary circuits supplied by autotransform
ers may be subject to exceptionally severe short circuit 
currents unless protected by current-limiting means. It 
is recommended that suitable current-limiting devices 
be installed, where necessary, to limit the short-circuit 
current to 25 times the rated current. In all cases the 
National Electrical Code regulations should be followed. 

T h u a instructions do not purpon to cover i l l dttai l* or variitlcns in •quipment nor to provide lor evsry possible contingency to be met in connection with installation, operation or 
mainlananca. Should (ufther inlonnation be detirad or thould particular problems arise which are not covered sutticiently tor the puichasar's purposes, the matter should be iBterred 
10 the General Electric Company. 
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MAINTENANCE 
Dry-type transformers have no moving parts. The 

jTily maintenance required is periodic inspection of con
nections and removal of accvimulated dust and dirt. 

Addi tional information relatingto the installation and 
maintenance of general purpose transformers can be 
found in the American National Standards Institute 
publication 057-94. "Guide for Installation and Main
tenance of Dry-Type Tiansformers". 

RENEWAL PARTS 
Because of the unit structure of these transformers, 

field repairs are usually uneconomical and no spare parts 
and renewal parts are recommended. K conditions of 
operation dictate the need for standby equipment, a com-
pleti; spare unit is recommended. 

DESCRIPTION 
Type QM, QMS, QMS 3 and Type ML genera I purpose 

transformers reflect different tjrpes of construrtion per 
Figs. 1 and 2 below. All units are designed for wall mount
ing and for ratings of 600 volts or below. They are suitable 
for outdoor as well as indoor siervice. 

General purpose transformers are designed to reach 
rated temperature rise abovts ambient air temperature 
when operating continuously at rated voltage, frequency 
and load. Serious overheating with possible fire damage 
may result if the unit is operated for sustainedl periods 
at "above" rated voltage, "above" rated cvurent,* or at 
"lower" than rated frequency 

*Rated current equals volt-amperes divided by rated 
voltage for single-phase units; or for three-phaise units, 
rated volt-amperes divided by rated line-to-line ^-olts, the 
total of which is dividedby the square root of thre€^..1.732. 

Fig. 1 Type QMS, enclosed 
construction tMith single-
phase ratings, 5 - ZSkVA 
(Supersedes previous 
Type QM) 

Fig. 2 Type QMS 3, enclosed 
construction with three-
phase ratings, 3 - ISkVA 
(Supersedes previous 
Type ML) 

GENERAL ELECTRIC COMPANY 
SPECIALTY TRANSFORMER DEPARTMENT 
FORT WAYNE, INDIANA 4Ei804 

475A48<IAAP006 TI94 



Hoffman Engineering Company 
900 Ehlen Drive 
Anoka, Minnesota. 55303-7054. U.S.A. 
Phone(612)421-2240 Fax(612)421 - 1556 

INSTRUCTIONS 
nOFFMAN CANNOT ASSURE THE SAFETY OR EFFECTIVENESS OF ANY ALTERATIONS OR ADDITIONS 
NOT MADE BY US. HOWEVER. THE FOLLOWING INFORMATION MAY BE HELPFULL. THESE INSTRUC
TIONS DO NOT ELIMINATE THE NEED TO CONSULT WITH EQUIPMENT MANUFACTURERS AND TO 
OBSERVE ALL REGULATORY AGENCY PROCEDURES AND SAFE PRACTICES TO ASSURE THE PROPER 
ELECTRICAL AND MECHANICAL FUNCTION OF HOFFMAN PRODUCTS IN EACH PARTICULAR 
APPLICATION. 

1. REPAINTING 
SEE "INSTRUCTIONS FOR REPAINTING HOFFMAN 
STANDARD PAINT FINISHES".PART NUMBER 
23155-002. 

2. MOUNTING INSTRUCTIONS 
A. WALL MOUNTED ENCLOSURES HAVE EITHER 

A INTERNAL MOUNTING MEANS OR INTERNAL 
MOUNTING FEET.PROPER FASTENERS MUST 
BE USED IN ALL MOUNTING HOLES TO 
SECURE THE ENCLOSURE TO THE WALL. 

B. FLOOR MOUNTED ENCLOSURES HAVE FLOOR 
STANDS (LEGS) WHICH INCLUDE MOUNTING 
PLATES.PROPER FASTENERS MUST BE USED 
IN ALL MOUNTING HOLES TO SECURELY 
ANCHOR THE ENCLOSURE TO THE FLOOR. 

3̂ . DOOR CLOSING ADJUSTMENTS 
, SINGLE DOOR (WALL MOUNTED) 
IF THE SURFACE ON WHICH THE ENCLOSURE 
IS MOUNTED IS NOT FLAT. THE DOOR MAY NOT 
OPEN AND CLOSE PROPERLY. ALSO,IF HEAVY 
EQUIPMENT IS MOUNTED ON A LARGE DOOR, 
THE DOOR MAY SAG SLIGHTLY, IF THE TOP OF 
THE DOOR STRIKES THE LIP WHICH EXTENDS 
AROUND THE BODY OPENING. PLACE METAL 
SHIMS BEHIND THE MOUNTING FOOT WHICH IS 
LOCATED AT THE BOTTOM OF THE ENCLOSURE 
AND CLOSEST TO THE DOOR HINGE. PLACE THE 
SHIMS BETWEEN THE MOUNTING FOOT AND 
THE WALL OR MOUNTING SURFACE. BE SURE 
ALL MOUNTING SCREWS ARE TIGHTENED 
SECURELY. 

B.TWO DOOR (FLOOR MOUNTED) 
THE OVERLAPPING DOORS ARE FACTORY-FITTED 
TO MEET EVENLY AT THE TOP AND BOTTOM. 
IF THE FLOOR UNDER THE ENCLOSURE IS 
NOT LEVEL. THE DOORS WILL NOT CLOSE 
EVENLY. IN THIS CASE, PLACE METAL SHIMS 
UNDER THE CORNERS OF THE ENCLOSURE. THE 
ENCLOSURE SHOULD BE BOLTED IN Î LACE 
WITH THE DOORS CLOSED TO PREVENT TIPPING 
WHEN INSTALLING SHIMS. SHIMS UfslDER THE 
RIGHT FRONT CORNER WILL RAISE THE RIGHT 
DOOR. SHIMS UNDER THE LEFT FRONT CORNER 
WILL RAISE THE LEFT DOOR. IT IS IMPOR
TANT THAT THE DOORS MEET EVENLY TO 
INSURE A PROPER SEAL AGAINST LIQUIDS AND 

'DUST. BE SURE ALL MOUNTING BOLTS ARE 
TIGHTENED SECURELY. 

4. PANEL INSTALLATION 
WHEN THE INTERIOR PANEL IS BEING INSTALLED. 
IT MAY BE NECESSARY TO BEND ONE OR MORE 
MOUNTING STUDS SLIGHTLY TO PERMIT THE PANEL 
TO FIT IN PLACE. SIMPLY POSITION THE PANEL ON 
THE STUDS THAT LINE UP PROPERLY, AND PRY THE 
OTHER STUDS INTO POSITION WITH A SUITABLE 
SCREWDRIVER INSERTED THROUGH THE PANEL 
HOLES. 

5. REMOVING HINGE PINS 
FROM CONTINUOUS HINGES 

THIS IS A DIFFICULT OPERATION, REQUIRING AT 
LEAST 2 PEOPLE. AND IS BEST ACCOMPLISHED BY 
USE OF A SMALL-DIAMETER PUNCH TO DRIVE THE 
HINGE PIN TOWARD THE BOTTOM OF THE ENCLO
SURE. WHEN THE HINGE PIN PROTRUDES ABOUT 2 
INCHES BELOW THE BOTTOM HINGE BARREL, BEND 
THE END OF TF£ PIN 180* SO IT IS SHAPED LIKE 
THE LETTER 'J'. USE AN ELECTRIC OR AIR POWERED 
VIBRATING HAMMER FITTED WITH A TOOL WHICH HAS 
A HOLE IN THE END TO FIT OVER Tit HINGE PIN. 
AND DRIVE THE HINGE PIN OUT WHILE OPENING 
AND CLOSING THE DOOR, TO INSTALL ThE HINGE 
PIN, STRAIGHTEN THE PIN AND DRIVE IT IN WITH 
THE VIBRATING HAMMER WHILE OPENING AND 
CLOSING THE DOOR. MOST HINGE PINS HAVE ONE 
END CHAMFERED. BE SURE TO START THE CHAM
FERED END FIRST WHEN INSTALLING THE PIN. 

6. PRINT POCKET 
THE PRINT POCKET ON THE DOOR CAN BE 
INVERTED, OR CAN BE REMOVED ENTIRELY. 

7. LIFTING ENCLOSURES WHICH 
HAVE EYEBOLTS 

TO LIFT AN ENCLOSURE WHICH HAS EYEBOLTS OR 
MOUNTING FEET. BE SURE TO USE ALL OF THE 
EYEBOLTS AND TOP MOUNTING FEET PROVIDED. 
ARRANGE THE CHAINS AND CABLES WITH SPREADER 
BARS, ETC.. SO YOU ARE LIFTING STRAIGHT UP ON 
THE EYEBOLTS OR TOP MOUNTING FEET. 

# 8 0 5 REV.E 9 9 4 0 1 - 6 7 7 
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ACCESSORIES AND HARDWARE 

I- "MAN CANNOT ASSURE THE SAFETY OR 
EFFECTIVENESS OF ANY ALTERATIONS OR 

•' ADDITIONS NOT MADE IN ITS PLANT. 

LOCK KITS AND LATCH KITS ARE AVAILABLE 
FOR FIELD OR FACTORY INSTALLATION ON MANY 
TYPES OF HOFFMAN ENCLOSURES. LOCKKITS 
PROVIDE KEY-LOCKING CAPABILITIES. LATCH 
KITS PERMIT RAPID ACCESS TO ENCLOSURE 
INTERIORS WHILE RETAINING THE OILTIGHT 
AND DUST TIGHT FEATURES. 

LOUVER PLATE KITS PROVIDE VENTILATION 
IN ENCLOSURES WHEIRE INTERNAL HEAT IS A 
PROBLEM. 
FLOOR STAND KITS FOR CONVERTING WALL 
MOUNTING ENCLOSURES TO FLOOR MOUNTING 
ARE AVAILABLE FOR FIELD OR FACTORY 
INSTALLATION ON SINGLE DOOR NEMA 12 
AND NEMA 4 ENCLOSURES. 
DRIP SHIELD KITS ARE AVAILABLE FOR FIELD 
OR FACTORY INSTALLATION ON SINGLE DOOR 
AND CHXIBLE DOOR NIIMA 12 ENCLOSURES. 
ELECTRICAL INTERLOCKS PROVIDE A POSITIVE 
INTERNAL SAFETY LOCKOUT ON ELECTRICAL 
ENCLC3SURES WHILE THE ENCLOSURE CONTENTS 
ARE EINERGIZED. 

t.-xNG OUT PANEL KITS PROVIDE A MEANS OF 
MOUNTING GAUGES,SWITCHES,PILOT LIGHTS 
AND OTHER COMPONENTS NEAR THE FRONT OF 

**•! THE EINCLOSURE. 

SAFETY LOCKOUTS PROTECT PERSONNEL AND 
EQUIPMENT BY ENABLING MULTIPLE PADLOCKS 
TO BE INSTALLED ON A DE-ENERGIZED SWITCH. 

TOUCH UP PAINT IS USED TO REPAIR THE 
FINISH OF ENCLOSURES AND PANELS. 

ENCLOSURE STABILIZERS PROVIDE STABILITY 
TO FLOOR MOUNTED ENCLOSURES WHICH ARE 
NOTBOLTED TO THE FLOOR. 

WINDOW KITS ARE AVAILABLE FOR MANY 
TYPES OF HOFFMAN ENCLOSURES. 

CORROSION INHIBITORS PROTECT INTERIOR " 
COMPONENTS OF ENCLOSURES, WIREWAY, 
CONSOLES, ETC. FROM CORROSION. THERE ARE 
NO COATINGS, OILS, OR GREASES TO APPLY. 
HOLE SEALS ARE USED TO SEAL EXTRA 
CONDUIT OPENINGS.PUSHBUTTON HOLES, 
CUTOUTS, ETC. AGAINST DUST,DIRT,OIL 
AND WATER. 
TERMINAL KIT ASSEMBLIES PROVIDE AN EASY 
METHOD TO MOUNT TERMINAL BLOCKS IN 
MANY TYPES OF HOFFMAN ENCLOSURES. 

FOLDING SHELVES CAN BE USED TO 'SUPPORT 
INSTRUMENTS AND TEST EQUIPMENT. 
PEDESTALS ARE USED TO PROVIDE FLOOR 
MOUNTING AT A WORKING HEIGHT FOR SMALL 
TO MEDIUM SIZE ENCLOSURES. 

r 
OTHER HOFFMAN PRODUCTS 

'i'-NEMA I,NEMA 3R,NEMA 4. NEMA 4X. 
I NEMA 9, AND NEMA 12 ENCLOSURES 

•OIL TIGHT JIC BOXES AND TROUGHS 

[•OIL TIGHT WIREWAY AND LAY-IN 
' WIREWAY 

fH^NEMA I WIREWAY 

' • OIL TIGHT PUSHBUTTON ENCLOSURES 

r 
«j« 

CUTOUT BOXES.PULL BOXES,AND 
TRANSFORMER CABINETS 

. ̂ N-METALLIC ENCLOSURES 

STAINLESS STEEL ENCLOSURES AND BOXES 

ALUMINUM ENCLOSURES AND BOXES 

CONSOLE CABINET 

CUSTOM-BUILT ENCLOSURES OF ALL TYPES 

INSTRUMENT AND ELECTRONIC ENCLOSURES 

ENVIRONMENTAL CONTROL PRODUCTS 

EMI/RFI SHIELDED ENCLOSURES 

WIRING DUCT 

<iil 
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Lexington, KY, USA 

QO® and HOMELINE® Load Centers 

INTRODUCTION 

This bulletin contains instructions for the installation and operation of QO and 
HOMELINE load centers manufactured by Square D. 

A DANGER 
HAZARD OF EUECTRIC SHOCK, BURN, OR EXPLOSION 

• This equipment must be installed and serviced only by qualified electrical personnel. 

• Turn off all power supplying this equipment before working on or inside equipment 

• Always use a properly rated voltage sensing device to confimi power is off. 

• Replace all devices, doors, and covers t>efore turning on power to this equipment 

• Do not allow peitroleunv îased paints, solvents, or sprays to contact the nonmetallic 
parts of this paxjuct 

• Before starting a wfring installatidn or addition, consult a local building or electrical 
inspector for current National Electrical Code requirements. Local codes vary, but are 
adopted arxl enlorced to promote safe electrical installations. A permit may be needed 
to do electrical wrork, and some codes may require an inspection of the electrical work. 

Failure to follow ttiese instructions will result in death or serious injury. 

PREPARATION 

1. Determine the v,riring or conduit requirements for the main and branch 
circuits, as required by local electrical codes. 

2. Select the proper cable damp, or use other approved methods for securing the 
cable or conduit to the enclosure. 

3. Remove the appropriate knockouts required for installation of cable damps or 
conduit. To remove knockouts: 

Bolt-on Conduit 
Hubs for Outdoor 

Load Centers 
(order separately) 

Conduit 

3/4 in. 

1 in. 

1-1/4 in. 

1-1/2 in. 

Hub No. 

B-075 

B-100 

B-125 

B-150 

2 in. B.200 

2-1/2 in. B-250 

11996 Square D All Bights Reserved 
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BOX MOUNTING 
Sur face Moun t i ng 
(Indoor or Outdoor) 

Fasten the box to 
the wall with 
screws or nails. 
Use all pre-cut 
holes in the back 
of the box. 

»l» 

«iir 

*» 

»> 

F lush Mount ing (Indoor Box Only) 
a. Remove the small 

mounting knockouts on 
the side of the box. 

b. Position the load center 
so front edge of 
enclosure is flushi with 
finished wall. 

c. Nail or screw through 
the small knockouts on 
the enclosure sides. 

MAIN CIRCUIT BREAKER OR MAIN LUG WIRING 

1. Pull the conductors into the box. 
Use approved wire damps, conduit bushings, or other approved methods 
to secure the conductor to the box and prevent damage to the conductor 
insulatioTL 

2. Coiuiect the main and neutral wires. 
a. Install the main and neutral wines according to load center wiring diagram. 
b. Connect the service ground, equipment grounding wire, or both as required 

by local electrical code. 
c. Torque each connection to the value specified on the load center wiring 

diagram attached to the box. 
3. If required by local code, install the endosed green neutral bonding screw 

through the hole in the neutral bar. Thread the screw into the hole in the box 
and torque to the value specified on tiie card shipped with the bonding screw. 

BRANCH CIRCUIT BREAKER INSTALLATION AND REMOVAL 

A CAUTION 
HAZARD OF EQUTMBIT DAMAGE. 
Use only Square O Company circuit breakers and accessories. 
Use of other components voids the warranty may void the UL Listing, and 
can result in property loss or personal injury. 

Standard Branch Circuit Breakers 
Installation 

1. Determine the wiring or conduit requirements for the branch circuit 

2. Turn OFF the circuit breaker. 
3. Install the wire terminal end of the circuit breaker onto the mounting rail and 

push inward until the plug-on jaw fully engages the bus bar connector. Keep 
the bottom of the circuit breaker case against the mounting rail. 

4. Remove the wire insulation from the branch wire as required. Install the branch 
wire into the load terminal of the branch circuit breaker. 

5. Torque each branch circuit breaker cormection to the value specified on tht; 
circuit breaker. 

6. Torque each neutral and ground cormection to the value spedfied on the load 
center wiring diagram attached to the box. 

_ © 1996 Square D All Rights Reserved 2 
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Standard B r a n c h Ci rcu i t B reakers (cont.) 
Removal 

1. Turn OFF the circuit breaker. Remove the wires. 
2. To disconnect the piug-on jaw from the connector and mounting rail, pull the 

circuit breaker outward until it disengages from the mounting rail. 
QO branch 
drcuit breaker and 
mounting rail 

wire terminal -
end 

H0IV1EUNE branch 
circuit breaker 
and mounting rail 

plug-on )aw 

bus bar 
.- connector 

bus bar 
conneaor 

^ \ p - mounting rail 

— mounting 

Tandem B r a n c h C i rcu i t B reakers 
Installation 

Install QOT and HOMT tandem-type circuit breakers only in single-phase load 
centers. Refer to the wiring diagram on the load center for installation location. 
1. Determine the wiring or conduit requirements for the branch drcuit. 

2. Turn OFF the drcuit breaker. 
3. Hold the tandem drcuit breaker at a 30*- 45' angle. 
4. Install the wire terminal end of the circuit breaker into the mounting rail. 
5. Rotate the circuit breaker inward until the plug-on jaw fully engages the bus 

bar cormector. Keep the bottom of the breaker case against the mounting rail. 
6. Remove the wire iiisulation from the branch wire as required. Install the branch 

wire into the load terminal of the branch circuit breaker. 
7. Torque each branch circuit breaker connection to the value spedfied on the 

circuit breaker. 
8. Torque each neutral and ground connection to the value specified on the load 

center wiring diagram attached to the box. 

Removal 
1. Turn OFF the drcuit breaker. Remove the wires. 
2. To disconnect the plug-on jaw from the connector, pull the circuit breaker 

outward until it disengages from mounting rail. 

QO tandem 
circuit breaker and 
mounting rail 

HOMELINE tandem 
circuit breaker 
and mounting rail 

wire terminal 
end 

mounting 
rail 

mounting 
rail 

< . 
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INSTALUNG THE COVER 

1. Remove the cover twistouts. 
a. Remove only enough twistouts to match the 

number of circuit breakers being installed. 
b. Twist out with pliers at the center of the twistout. 
c. Close all unused open spaces in the cover using 

filler plates as listed on the cover diredory label. 

Z Attach the Spanish translation label, supplied with 
the load center, to rear of the cover. 

3. Identify the branch circuits on the directory label. ^ ^ ^ 
4. If the load center is used as service equipment, apply the "Service Discomiert" 

label to the part of the cover nearest the main circuit breaker handle. If th<; load 
center is not used as service equipment, apply the "Main" label to the part cf 
the cover nearest the main circuit breaker handle. 

5. Install the cover using screws provided. 

Spanish label 

Main or Service Disconnect label 
(if required) 

cover directory label 

ENERGIZING THE LOAD CENTER 
1. Before energizing the load center, turn OFF the main and all branch 

circuit breakers. 
2. After power is turned ON to the load center, first turn ON the main drcuit 

breaker and then turn ON the branch circuit breakers. 

For questions about this equipment, call Application Engineering at Square D Company, 

Lex ngton. Kentucky. USA; 800-666-7557. 7:30 a.m.- 5;30 p.m. weekdays (Eastern Time). 

HCMcLlNE. OO. SQUARE D. and S a t e Regaered Tiademaiics of Square 0 Cotnpany. 

© 19W Square O. a l rigWs leseived. This butatm may not be copied «i whole or m pan. or tianslerred 
to :inv other mecia. mSioul me wnllen permission ot Square O Comoany. 

Etecnical equpcnent shouU be saniced only by qualified electncal mantenance personnel. No 
responsibility s assuned by Square O lor any consequences ansmg out ot use ol ttiis material. 

Square 0 Company 
1601 Mercer Road 
Lexington, KY 40511 USA 

40WI-41W12 5«6 FP 
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DIV OF HUE MARK CORPORATION 

<g) Installation Instructions 
36X Series Time Delay Relays 

'7A212 
,94 

Time Mark Corporation 
11440 East Pine . Tulsa, OK 74116 

READ INSTRUCTIONS BEFORE INSTALLING, OPERATING OR SERVICING THIS DEVICE. KEEP 
THESE INSTRUCTIONS FOR FUTURE REFERENCE 

DESCRIPTION 
The 36x series of Time Dday Relays consists of five timers: 
the 360 and 363 Operate Delay Timers, ttie 361 Release 
Delay Timer, the 362 Interval Timer, and the 368 Recycle 
Timer. Each is designed for a wide range of industrial ap
plications, such as automatic and machine tool control dr-
cuits, HVAC circuits and wann-up delay cin:uits. Each model 
is a DPDT, high accuracy digital timer. All are available in 
a variety of voltage and timing ranges. Except for the 363, 
which is not agency certified, the 36x series of timers are 
UL Recognized at supply voltages of 120\/ or less, and 
CSA NRTL/C Certified in all voltage ranges. 

SPECIFICATIONS 
Supply voltage (except 363) ... 12, 24, 120. 230V AC/DC 
Supply voltage (363) . 12, 24.120 VAC, 12. 24.110 VDC 
Timing range . . . 0.1-102.3 sec/1-1023 sec/1-1023 min 
Contacts DPDT 
Contact rating 10A@ 120VAC resistive 
• N 

IMENSIONS (All verstoas) 

1 ^ 2 . 8 7 5 (73.02) — ' 
I 1.75 _ ^ 

(44.45) 

PIN CONFIGURATION 
Models 360, 362, 368 Model 361 

' t ^ ^ ' INmATE 

Model 363 

GENERAL SAFETY 
Potentially hazardous voltages are present at the base and 
socket area of tiie relay. All electrical power should be re
moved when connecb'ng or disconnecting wiring. The unit 
should be installed and serviced by qualified personnel. 

INSTALLATION 
The procedure to determine the switch selections for the 
Models 360, 361, 362 and 368 requires some simple cal
culations which can be completed easily after the basic 
steps are explained. 

1. Convert the time required to minutes, seconds, or 
tentiis of seconds, depending upon the timing range of the 
unit For example: 
7 hrs, 32 mins = 420mins (7x60) + 32mins = 452 mins 
15mins,2secs ~ SOOsecs (15x60) + 2secs = 902 sees 
90.7 sees is set as 907. omitting the dedmal point 

2. To determine which switches to set "ON" for tiie de-
.^red ti.me, you must perform a series of subtracti'ons from 
the desired time (using binary numbers) until the remain
der is equal to zero. The subtraction process must begin 
with the largest binary number that can be subtiacted 
from the desired time. The remainder from each subtiac-
tion must be reduced by the next largest binary number 
that can be sulrtracted from the desired time. The remainder 
from each subti^ction must be reduced by the next largest 
binary number that can be subtracted from the remainder, 
until it is zero. (See Figure 1), 

Figure 1 
Binary numbers 

512 
256 
128 
64 
32 
16 
8 
4 
2 
1 

Time Delay 
300 seconds 

300 
-256 

44 
d32 
12 
-8 
4 

:4 
0 

(256+32+8+4=300) 

Time Delay 
400 seconds 

400 
-256 
144 

-128 
16 

-16 
0 

(256+128+16=400) 
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Installation instructions 
36X Series Time Delay Relays 

Nii;rA212 
3/94 o^ge 2 

ooe; Q ] = switch OFF 
f'igure 2 

360-1 sec: 
lit at 600 

itticond 
dcilay 

1 
2 
4 
8 
16 
32 
64 
128 
256 
512 

• 
• 

• 

• 

I = switch ON 
Figure 3 

361-.1 
sec set 
at 90.7 
sec delay 

1 
2 
4 
8 
16 
32 
64 
128 
256 
512 

• 
• 

• 

• 

• 

• 1 
^ ' jure 4 
; !8-l min 
' j y ta t5min 
OFF, 55 min 
I i 

III 

1 
2 
4 
8 
16 
32 
64 
128 
256 
612 

• 

• 

1 

1 
2 
4 
8 
16 
32 
64 
128 
256 
512 

• ^ • ~ w\ 
# 

• 

• 
• 

OFF 
4+1=5 
ON 
32+16+4 
2+1=55 

:lit 
:>^^ATION 

'Jlouwi 360 Operate Delay Relay 
T^3 time delay begins when the supply voltage is applied. 
gon completion of tiie delay period ttie intemal relay will 

jsHlsrgize, and remain energized until the supply voltage is 
•emoved. 

m 

m 

Sutftf 

-CM*r-

ilodel 361 Release Delay Relay 
r ! supply voltage must be constantiy applied. When the 
'j^,,:tro\ switch is dosed the inlemal relay will energize, 
riming begins when the control switch is opened. The de-
2" can be reset by again closing the contit>l switch. On 
zi iplebon of ttie delay period the relay will de-energize. 

InMata 
Contact 

«iii 

Contact 
»alay 

Time Mark Corporation 
11440 East Pine • Tulsa, OK 74116 

Model 362 Interval Timer 
The Intemal relay energizes immediately on application of 
the supply voltage. Upon completion of the delay period, 
the relay de-energizes. The supply voltage must be re
moved to reset the b'mer. 

Contact 
Delay 

Model 368 Recycle Timer 
V\Aien the supply voltage is applied, the OFF cycle begins 
timing. Upon completion of tiie delay, the intemal relay en
ergizes and the ON cycle begins ti'ming. The timer will con
tinue cycling until the supply voltage is removed. On and 
OFF cycles can be of equal or unequal duration. 

Supply Vbtaf l . 

Conttcts 

on 
Oatay 

On 
Daily 

OR 
CMiy 

Model 363 Operate Delay Relay 
When supply voltage is applied, one contact immediately 
transfers, and the time delay t^egins. On completion of ttie 
delay period the second contact will transfer. The contacts 
remain in this state until the supply voltage is removed. 

Supply Voltage 

Instant Contact 

-8-

Timed Contact I °*'*y 

-8-

WARRANTY 

The 36x series timers are designed for long life and trouble-
free operation, and require no special care. There are no 
user-replacement parts within the unit All are covered by 
Time Mark's 5-Year Unconditional Warranty. For complete 
warranty infomiation, refer to ttie Temns and Conditions 
page in your Time Mark catalog. Sigrialine is a registered 
trademark of Time Mark Corporation. 

i l l 



- Instructions -

Bulletin 700 • Type N • AC Relays 
NOTE: Save this sheet for future use. Contact Cartridges Adding A Front Deck 

CAUTION 
1. Disconnea power before servicing. 

2 Retighten Krews securely to specified torque 

3. Check for proper reassembly. Red bar is flush with cover 
wher^ de-erwrgized. Red bar or metal push-to-test tab on 
time delay unit must move freely through 9/64" (3.6) 
stroke when manually operated. 

4. Use suitable enclosure to protect the contacts and mag
net pole faces from dust, dirt, lint, oi) mists, water or 
other contaminants. Do not spray solvent type contact 
cleaners into installed cartridges. 

5. Do not apply oil, grease, rust inhibitors, or any spray to 
the magnet pole faces. Resulting films or residues could 
cause magr>et sticking. ^ . ^ _ ^ _ 

Installation 

— (SS.I) — 

Ba 
via-
(••••) (n.4) 

3 
lidbc: 

Sff^ 

4 P . SaMd SMM TMMr •SXS.NS 

I 4 P - . n M u . T k m r T O M f T Q 

].#«/f f ie (H « « 9) 

NOTE: Dimansions shown in paranttwsis are in millinieters. 

Type N relays are designed for two-point mounting on a ver

tical panel with coil terminals upward. 

Self-lifting TiBrminal Clamps accept the following: 

, • Two #12 AWG (4.0 mm^) solid or stranded copper wire max. 
v:. to one # 18 AWG (0.75 mm^) min. Use a Strip Length of 5/16" 
; ' (7.9) 

• Two ring terminals — 21/64" max. tongue width or smaller 
(8.3 max.). Hole for a #6 Screw. 

• Three ring terminals — long tongue type (AMP #33173 or 
equivalent) 

M o u n t i n g Str ip 

/tecessory mounting strips accomodate 4,8.12 or 16 relays and 
can be sawed to intenT>ediate lengths. 

~ Crt. No. 7WMP 

( 4 . t - t32«.l i 
I t-tS-(457.2) . -

\ 13.77-(MS.II 1 
I 1 | .M - ( fU .4 ) \ 

" g ~ ' ^ ~ ^ " r-u- i5~-'~5~ 

S f 

7.1/4-
(57.11 

7-1/4 • 
(57.11 

1.1 Mount strips horizontally with #8 screws, with at least one 
screw at each end and in an alternating upper and lower 
horizontal pattern wi th 2-1/4" (57.1) or 4-1/2' (114.2) 
spacing. If #10 screws are used, spacing may be increased 
to 6-3/4" (170.6). 

1.2 Tighten #8 staked mounting strip screws securely 14-20 
Ib-in. (1.6-2.3 N-m). 

1.3 Tighten unused screws in vacant positions to 7-14lb-in (.8-
1.6 N-m) to resist loosening and fal l ing out due to 
vibration. 

D NOTE: Relays field modified wi th any accessories described 

retains U.L. Listing and CSA Certification. See Tables 1 & 2. 

~NOTE: See Catalog for Range Designation & Options. 

40061-022-01 (B) 
Printed in U.S.A. 

Accessory contact car-.ridges are individually stamped on the 
side fcr identification. Factory-installed units, when not 
stamped, can be iden-:ified by the colors of component parts. 
See Table 1 

Table 1 

Ace»»*ory Com*ct C»rtf idges D 

Typ«o) 
Cont iKi 

C»nn<l9 , 

' A » r m t z 

GokJ P la iM 

BiturcdtFC 

a ^ r l a p 

Logic ( t fvd 

Pfteu T.mff 

C«UhM)Mo. 

KMr 
DMk 

700-Cl 

700-C1X 

700-Cl B 

700-Cl U 

700-Cl R 

Front 
Deck 

700-C2 

700-C2X 

700-C2 

700-C22Z 

~ 
X.457011 

Colof 
e l 

Hout in f i 

Lt Gray 

Lt. Gray 

Dk Gray 

LI Gray 

W h i t f 

Tar. 

Color et 
Sp*n« . r 

GuKlc 

WhiK 

WhiM 

Whii« 

Black 

WhiTC' 

WhiTc 

J^laiinq 
or 

S i i w 

Go'd 

S.ivfi 

i i ivcf 

Gold 

Silver 

• Gold plated contact cartridges. Tab and contact symbol one 
end only. Resist tarnish films. In absence of environmental 
dirt they provide higher reliability than stancard cartridge 
below 24 volts. 

• Bifuicated contact cartridge. Lightweight movable contact 
provides better shock and vibration resistance 

• Overlap contact cartridges. Sold in pairs. Tab and contact sym
bol one end only. Convertible to Early Make N.O or Late 
Break K.C. Use together for overlap. DC rating is 125 volts 
maximum. 

• Logic reed contaa cartridge. Hermetically sea ed contact for 
greater reliability in low energy switching Rear deck only 
Resistive rating. 

AC 150V Max.. 150 mA Max., 8 VA Max. 
DC 30V Max., 50 mA Max. 

Convert ing Contacts 

To convert contacts (N.O. •^—— N.C.): 

2.1 Remove cover (or front mounted accessory) with its two 
'laptive screws. 

2.2 î emove terminal screws of cartridge. 

2.3 Remove, invert and reinstall cartridge and terminal screws. 
Figure 2. 

2.4 Replace cover (or accessory) and tighten si:rews securely 

IMPORTANT -
' Front cartridges. Rear cartridges, and Pneu. Timer car- i 

tridges are not interchangeable 

• \(lacant positions in rear deck must contain a white dummy i 
plunger (Renewal part F27185) to maintain design pick-up 
voltage. 

Add ing A Time-Delay Uni t 

Tin-ie delay units include separate insiruaion;. 

OnlWsy 

B Pneumatic: Cat. No. 700-NT 
Soiid State. Cat No. 85250 

Table 2 

other Accessory Kits D 

Jumper for Middle Pole to Outer Pole 
Jumper for Middle Poles 
Surge Suppressor (Terminal Mounted) 
Surge Suppressor (Mounted under relay) 
Cl-ieck-Out Tool 

Cat. No. 

700-N 3 
700-N4 
700-N2a 
700-N5 
700-N21 

TlghMfi an « : * • « • tn FlQ. 3 
7- i4 f t« i . (0 .1.1.aNm) 

Front Dack 
Mounting Scr«* B 

/ _ 
Freni Dack Klt t H 
2 Poto: CM. No. TOO-fUUO 
4 tate: Cat. No. TDOMAAO 

r t § u n 3 

3.1 Remove cover and two captive screws A. 

3.2 Convert any Rear deck cartridges to N.C. 

3.3 Position front deck on relay. Note that a keying provides 
orientation. Tighten the captive mounting screws B 
securely. 

3.4 Convert any Front deck cartridges to N.C. 

3.5 Reinstall cover (note keying) and tighten the two captive 
cover screw A securely. 

Coil Or Yoke A n d 
A rma tu re Replacement 

4.1 Pry coil outward with 
screwdriver in slot 
between coit termir«ts 
Fig. 4. 

4.2 Grasp magnet assembly as 
coi I is removed so that 
loose parts do not sepa
rate and fall. 

4.3 Select replacement coit 
and/or yoke and armature 
assembly. 5ee Renewal 
Parts Publication 700-6.11. 

4.4 Reassemble replacerrwnt parts. Figure 5 
- Be sure spring is seated between armature and coil 
- Orient yoke so that ear on sideplate nests in recess m bot

tom of coil. 
- Orient armature with step adjacent to coil terminals. 

4.5 While holding parts together, slide the assembly into the 
mounting base until the unit locks into place. 

4.6 Manually check for proper operation by depressing red 
center bar with screwdriver through 9/64' (3.6) stroke 

IMPORTANT 
If the coil is inserted m the base without the armature and 
yoke m place, it cannot be withdrawn without damagirig 
the cartridge ftps. Remove rear deck wi th jts four captive 
screws C, Figure 3, to free the coil. Upon reassembly, tighten 
screws securely. 

^ Bl ALLEN-BRADLEY 
AROCKWELL INTERNATIONAL COMPANY ii 
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TYPE 1XXXX LIQUID LEVEL CONTROLS 
INSTALLATION INSTRUCTIONS AND OPERATION 

Fooii 70 
Supiersedes Forms 
49,53,52.53.54 

COMPONENT NUMBER: 1 X X X X 

r Contac l 1 
C o n f i g u r a i o n j 

c 
• 
E 
F 

a 
H 

N.O. 

2 
1 

0 
3 
2 
1 

.1 0 

N.C. 

a 
1 

2 
0 
1 

2 
3 

- I 
J : 

A.C L ine 
Vo lH 

1 ^ 
2 
4 

5 
' 6 

7 

9 

115 
230 
46D 
S75 
i i ; j / 
23-3 

24 
M l ) 

S c c e n d w y V o m g c / 

A 
B 
C 
D 

t: 

Vott 
2 5 
7 5 

150 
300 
500 

Sera 
5 0 

4 5 0 
1.5K 
7K 

2 0 K 

Dist/Ft 
7SO0O 
7 5 0 0 
1750 
500 
ISO 

N c m a 

E n d o t w e 

0 
1 
4 
7 
12 

o p e n 

1 
3.4.5 
7.9 

12 

For on-board re
set switches, add 
suffix letter "A" for 
normally opon 
switch and letter 
X " for normally 
closed switch. 

These instn.ictions should be used by experienced person
nel as a guide to the InstaiGon of the Series 1 control. 

The Sehes 1 may be wired in various manners. Select the 
wiring diagram that matches the contact configuration ot your 
model number and the application you wish to perform. Mount 
the control on a vertical surface with the transformer on the left 
hand side. The control should be mounted in an enclosure of 
proper nema integrity and wired following national/local elec
trical codes. Terminals on the control are numbered and are in 
the same relative position as the terminals shown in the wiring 
diagrams. 

Each control has a data label on the right hand side of t i e 

terminal block. Terminal pair 1-2 must be continuously ener
gized from an A.C. supply line of the same eledrical character
istics as shown on the data label. 

Each dry contact used for load duty must be wired in series 
with the load, and that series branch circuit connected across a 
power source compatible with the load. 

Wiring must be provided to the electrode(s) as shown. Ter
minal 9 must be grounded to the vessel, If metallic. If the elec
trode fitting has a metallic body, and is supported directiy upon 
a metallic vessel, the ground reference connection is facilitated 
by securing that end of the reference conductor beneath the 
head of one of the four screws which fasten the terminal hous
ing to the body of the fitting. When the vessel is non-metallic, 
terminal 9 must be connected to an additional electrode of a 
length equal to, or longer than, the longest electrode used in the 
vessel. 

The jumper between terminal pair 8-10 on diagrams X2, X3 
and X4, and the wire pair between the control and pushbutton 
switch on diagrams X3 and .X4, are required field wiring. 

The control to fitting wire distance should not exceed that 
isted for ttie secondary voltage of your conti-ol. 

DIAGRAM CI 
SINGLE LEVEL SERVICE 

HIGH LEVEL ALARM OR LOW 
LEVEL CUTOFF 

A.C. 

m m 
^-HhKH-

t-lljHKi}-

LOAD 

LOAD 

Cortact Operation: _oad contacts 
3-4 and 7-8 close vvtien the level 
rises to the electrcdi». They open 
when the le>«l receiJes below the 
electrode. 

DlAGRAni Dl 
SINGLE LEVEL SERVICE 

HIGH OR LOW LEN'EL CLTTOFF 
AND ALARM 

[ 

1 

D 

A C 
UNE 

-mi^^ 

L-[7}i HE-

LOAD 

LOAD 

lU E9 

C(3ntact Operation: Load contact 
3-4 opens and loac contact 7-8 
closes w/tien the lev*!i nses to the 
ekjctrode. Contact 3-4 closes and 
contact 7-8 opens wtien the level 
recedes below the electrode. 

DIAGRAM C2 
DIFFERENTIAL LEVEL SERVICE 

PUMP DOWN 

A.C. , 
UNE I 

D m 

D ID 
LOAD 

Important PiOMde 
jumper beh-«en 
lemiinalpaire-10. 

Contact Operation: Load contact 3-
4 closes when the level rises ti) the 
short electrode connected to termi
nal 10. It opens when the level re
cedes belowthe long electrode con
nected to terminal 7. 

DIAGRAM C3 
LOW LEVEL LOCKOUT SERVICE 

LOW LEVEL CUTOFF WITH 
MANUAL RESET 

. A.C. 
UNE 

D I 
N.O 

^ 3 } ^ | ^ 4 ^ LOAD 

Impoitant-
Provide jumper 
betAeen 
terminai pair 
8-10. 

Contact Operation: Load contact 3-
4 opens when the level recedes be
low the electrode. 11 closes when 
the le\«l rises to the electrode and 
the normally open pushbutton switch 
is momentarily actuated. 

DIAGRAM D2 
DIFFERENTIAL LEVEL SERVICE 

PUMP UP 

A.C. 
UNE1 

H] u 

LOAD 

Important Provide 
jumper between 
temiinal pair 8-10. 

Contact Operabon: Load contact 3-
4 opens w(hen the level rises to the 
short electrode connected to temii
nal 10. It closes when the level re
cedes belowthe long electrode con
nected to terminal 7. 

DIAGRAM D3 
LOW LEVEL LOCKOUT SERVICE 

LOW LEVEL ALARM WITH 
MANUAL RESET 

u m _ 
LOA.D 

Impoitant: 
Provide jumper 
between 
terminal pair 
8-10. 

Contact Operation: Load cortact 3-
4 closes when the le\el recedes be
low the electrode. It opens w*ien the 
level rises to the electrode and the 
normally open pushbutton switch is 
momentarily actuated. 

DIAGRAM C4 
HIGH LEVEL LOCKIN SERVICE 

HIGH LEVEL ALARM WITH 
MANUAL f?ESET 

A.C. 
UNE 

6 ^ 
C ^ ^ ^ LOAD 

m m 
" i Z H H I J I Provide jumper 

ran tr-^ between 
teminalpair 
8-10. 

Contact Operation: Lijad contact 3-
4 closes wrfien the level rises to the 
electrode. It opens when the le>«l 
recedes belowthe eli«trode and the 
normally closed pushbutton switch 
is momentarily actuiited. 

DIAGRAM D4 
HIGH LEVEL LOCKIN SERVICE 

HIGH LEVEL CUTOFF WITH 
MANUAL RESET 

A.C 
UNE 

M3]*f{4}- LOAD 

T f h L J R T - Important: 
T-i-T' n2J~l Provide jumper 

between 
terminal pair 
8-10. 

Contact Operation: Load contact 3-
4 opens when the le\«l rises to the 
electrode. It closes iwhen the level 
recedes belowthe electrode and the 
normally closed pustibutton switch 
is momentarily actuated. 

WARRICK CONTROLS. INC. 4237 Nonnandy Court, Royal Oak MI 48073 PH; 810-549-4900 FAX; 810 - 549 - 4904 



DIAGRAM F1 
SINGLE LEVEL SERVICE 

HIGH LEVEL ALARM OR LOW 
LEVEL CUTOFF 

A.C., 

il 
43}Hh(4}-

m}iKi]-
LsihE^ 

LOAD 

LOAD 

LOAD 

11 

Contact Operation: Load contacts 
3-4, 5-6 and 7-8 close w/hen the 
le\«l rises to the electrode. They 
open when the level recedes tie-
low the electrode. 

DIAGRAM F2 
DIFFERENTIAL LEVEL SERVICE 

PUMP DOWN 

^ ^ ^ ^ : LOAD 

Important: Provide 
jumper between 
lemiinal pair 8-10. 

Contact Operation: Load contact 3-
4 and 5-6 dose whem the level rises 
to the short electrode connected to 
terminal 10. They open when the 
level recedes belovir the long elec
trode connected to terminal 7. 

DIAGRAM F3 
LOW LEVEL LOCKOUT SERVICE 

LOW LEVEL CUTOFF WITH 
MANUAL RESET 

A.C.. 
UNET 

ri il i; 
NO, 

c©Tha LOAD 

LOAD 

Important: 
Provide jumper 
betAeen 
terminai pair 
8-10. 

vv 
Contact Operation: Load contacts 3-
4 and 5-6 open when the level re
cedes below the electrode. They 
close when the level rises to the elec
trode and the normally open push
button switch is actuated. 

DIAGRAM F4 
HIGH LEVEL LOCKIN SERVICE 

HIGH LEVEL ALARM WITH 
MANUAL RESET 

A.C.. 
UNET 

urn 
^3}^^^4]—I ^°^° 
mHKi]—* '-°̂ D 

U L n ' I H J n Provide jumper 
behAeen 
terminal pair 
8-10. 

Contact Operation: Load contacts 
3-4 and 5-6 close wtien the level 
rises to the electrode. They open 
when the level recedes below the 
electrode and the normally closed 
pushbutton switch is actuated. 

V 

DIAGRAM G1 
SINGLE LEVEL SERVICE 

HIGH OR LOW LEVEL CUTOFF 
AND ALARM 

•-SSs-
Hl}iHII-

LOAD 

LOAD 

SI 

Contact Operation: Load contact 
3-4 opens and load contacts 5-6 
and 7-8 close vi/hen the level rises 
to the electrode. Contact 3-4 
closes and contacts 5-6 and 7-8 
open when the level recedes be
low the electrode. 

DIAGRAM G2 
DIFFERENTIAL LEVEL SERVICE 

PUMP DOWN OR PUMP UP 

i A.C. . 
UNE I 

LOAD 

L_(5}|K6] ;. LOAD 

Important Provide 
jumper between 
temiinal pair 8-10. 

Contact Operation: Load contact 3-
4 opens and load contact &6 closes 
wtien the level rises to the short 
electrode connected to terminal 10. 
Contact 3-4 closes and contact 5-6 
opens wtien the level recedes be
low the long electrode connected 
to terminal 7. 

DIAGRAM G3 
LOW LEVEL LOCKOUT SERVICE 
LOW LEVEL CUTOFF & ALARM 

WITH MANUAL RESET 
A.C. 
UNE A-I 

mii'fa LOAD 

LOAD 

Important 
Provide jumper 
betwieen 
terminal pair 
8-10. 

vv 
Contact Operation: Load contact 3-
4 closes and load contact &6 opens 
when the level recedes below the 
electrode. Contact 3-4 opens and 
contact 5-6 closes when the level 
rises to the electrode and the nor-
malty open pushbutton switch is mo-
mentarily actuated. 

DIAGRAM G4 
HIGH LEVEL LOCKIN SERVICE 
HIGH LEVEL CUTOFF & ALARM 

WITH MANUAL RESET 
A.C. 

LOAD 

LOAD 

Important: 
Provide jumper 
betneen 
terminal pair 
8-10. 

Contact Operation: Load contact 3-
4 opens and load contact 5-6 closes 
when the level rises to the electrode. 
Contact 3-4 closes and contact 5-6 
opens when the level recedes be
low the electrode and the normally 
closed pushbutton switch is mo
mentarily actuated. 
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DIAGRAM HI 
SINGLE LEVEL SERVICE 

HIGH OR LOW LEVEL CUTOFF 
AND ALARM 

A.C. 

i l 
45}j4{6l-

'-{7}iK8]-

LOAD 

LOAD 

LOAD 

•tact Operation: Load contact 
3 ^ and 5-6 open and contact 7-8 
closes when ttie level rises to the 
electrode. Contacts 3-4 and 5-6 
close and 7-8 opens when the le\«l 
recedes below the electrode. 

DIAGRAM H2 
DIFFERENTIAL LEVEL SERVICE 

PUMP UP 

A.C. 

i l 
m}j ' f {4} -
•-iiMi]-

LOAD 

LOAD 

Important: Provide 
jun-per between 
terminal pair 8-10. 

vv 
Contact Operation: Load contact 3-
4 and 5-6 open when the ie\«i rises 
to the short electrode connected to 
terminal 10. They close wtien the 
level recedes t)elow the long elec
trode connected to terminal 7. 

DIAGRAM H3 
LOW LEVEL LOCKOUT SERVICE 

LOW LEVEL ALARM WITH 
MANUAL RESET 

A.C. il 
N.O. 

LSf^B-
Ml}*HU—• 

LOAD 

LOAD 

^ — ^ H s ] - , Important: 
Provide jumper 
between 
terminal pair 
8-10. 

Contact Operation: Load contact 3-
4 and 5-6 close when the level re
cedes below the electrode. They 
open when the levsl rises to the elec
trode and the normally open 
pushbutton switch is actuated. 

DIAGRAM H4 
HIGH LEVEL LOCKIN SERVICE 

HIGH LEVEL CUTOFF WITH 
MANUAL RESET 

t A.C, 
UNE 

m 
f^ss& 
45}j'Ha-

LOAD 

LOAD 

Important: 
Provide jumper 
twtween 
terminal pair 
8-10. 

Cortact Operation: Load cortact 3-
4 and 5-6 open when the level rises 
to the electrode. They close when 
the level recedes below the elec
trode and the normally closed 
pushbutton switch Is actuated. 



TYPE PK MASTER CONTROL RELAYS, ANDTIME-DELAY AND LATCH UNITS 
NOTE: See Bulletin 700 Type P AC Relay instructions and DC Relay instructions for additional information 

I WARNING: Dlscotin<ia power before servicing 

GENERAL 
The Bulletin 700, Type PK. 600 Volt Master Control Relay line is 
similar to the Type P Relay line in all respects except that it provides 
higher curren": switching capabilities. The Type PK is provided with a 
red cover label for easy identification. All information in the Bulletin 
700 Type P mstruttions applies to the Type PK with the following 
additions. 

CONTACT CARTRIDGES 
The Typij PK Relay is equipped with master cartridges. These cartrid
ges are marked with the conventional symbols ^\- for normally 
open and ^ ; for normally closed operation. The master contaa 
cartriogi} housing is gray m color with red operating mode symbol 
markings. This makes the mairter cartndge easily distinguishable 
from other types of cartridges even when installed in the relay. The 
master cartncge has "window;;" in the housing to permit inspection 
of the contacts . It also has "SWINGAROUND' termi 
converting contacts. 

TERMINAL 
SCREW 

rorque: 7-14 LB-IN 
(.8-1.6 N-m) 

PRESSURE 
PL^TE • 

CARTRIDGE 
HOUSING 

TERMINAL 

CONTACT 
"WINDOWS' 

N.C. 
CONTACT 
SYMBOL 
(RED) 

CAUTION 
1. Use Cu wire rated at 75 de<; C or higher. 
2. Fi}r normal low current or control relay switching applications, do not 

uise master cartridges. The standard cartridge with bifurcated con
tacts provides a higher reliiibility In these applications. 

ADDING CARTRIDGES 
Table I below lists the cor t i ia cartridges available for use in the 
Type PK relay. D Follow iniitructions for adding cartridges in the 
Type P instruction sheet. 

1 TABLE 1 1 

1 Cartridge Type 

Standard Cartridge 
Overlap Cartridge 
Logic Reed Cartridge 

1 Master Cartrtcge 
1 35 AMP Jumper Kit 
1 {Use 2 Master Can-idges) 

Cat. No. 1 

700-CPl 1 
700-CP11Z 
700 - CPR 
700 - CPM 
700 -CPH 

D AddiTion will rot void IJ... Listing. 

Maste • or other cartridges mav be added to existing decks, or additional decks 
may bij addeo. Time delay units and mechanical latch units may be added to 
Type f'K Relays as described in Type P instruction sheets. 

40030-326-01 (F) 
Printed in U.S.A. 

MASTER CARTRIDGE CONTACT RATINGS 
AC Application 

The master cartridge is suitable for switching the total load of a 
process or machine in many instances. It is designed to carry 
continous loads if up to twice the 10 amp rating or i:he s tand f i f ^ 
cartridge (700-CP1). % ^ * 

700-CPM RATINGS: 
Master pilot duty - See Table 2 
20 amp general use .75 PF to 600V 
20 amp resistive heating to 600V 
20 amp tungsten lamp load to 480V 
AC-single phase N.O./N.C. 
3HP@240V N.O./-
2HP @ 240V N.O./N.C. 
1HP@120V N.O./N.C. 

N.O. CONTACT 
SYMBOL (RED) 

CYLINDRICAL 
NUT 

TABLE 2 1 

Master Pilot Duty 1 

Volts AC 
Ue ^ " ^ ^ 

120-600 
72-120 
12-72 

Mali;e 

U.4KVA 
120 A 
120 A 

Break 1 

** 1 r^ 1 
1.<I4KVA 
1U14KVA 

20A 1 

Continuous Canning Current: 20 Amps | 

Use CU Wire, 75°C or Higher. 1 

the NOTE: In compliance with AC-11 requirements of lEC Std 337, 
master cartridge will switch the rated make load 50 times. 

DC APPUCATION 
Because of the heavier construction of the master cartridge, i t 
suitable for switching heavy duty DC loads (see rating table below) . 
The master cartridge will last about 2 to 3 times longer than the 
standard cartridge (700-CP1) for the same DC induaive load according 
to laboratory tests. 

1 TABLE 3 1 

DC - Current Ratings - Single Cartridge 1 

1 NEMA 
Rating 

1 P600 
P600 
N150 
N150 
N150 

Continue 

VoKs DC 

• » i n ^ 

301-600 
151-300 
65-150 
33-64 
6-32 

Make/Break 

120 VA 
138 VA 
275 VA 
320 VA 
10 AMP 

us Carrying Current: 10 Amps J 

For higher current ratings, two or more cartridges may be connected in 
series. See Table 4 . 

[ TABLE 4 1 

1 DC - Current Ratings | 

Contacts 
In Series 

1 
2 
3 
4 

24 
Volts 

10A 
20A 

64 
Volts 

5A 
10A 
ISA 
20A 

125 
Volts 

2.2A 
SA 
7A 
10A 

250 
Volts 

0.55A 
2A 
3A 
SA 

SOO 
Volts 

0.24A 
G.7A 
1.5A 
2.5A 

600 
volts 

0 .2 ' 

i . t L . ^ 
1.5A 1 

^ ALLEN-BRADLEY 
A ROCKWELL INTERNATIONAL COMPANY 



A UNIT OF GENERAL SIGNAL < % 

EDWARDS 

Installation and Maintenance Instructions 
for Catalog Series 49, 50, 50SIN, SOP, 51 and 52 

ADAPTABEACON® SIGNALS 

50 Series L 

/ [ ' 

i 1 1 
ihiii iliimi 
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patp 171 •r t r ' t t r f 
|saiff-fif^^fe^y 
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1 1 

49 Series 

51 Series 

SOP Series 

GENERAL INFORMATION 
Catalog Series 49, 50, 50SIN, 50P, 51 and 52 Adaptabeacon signals are UL Listed, general purpose visual and visual/audible signaling 
appliances. The 49,50 and 50? series are flajihing lights. The 50SIN is a steady-on light The SOP series comes with a magnetic mounting 
disk on the base and a 66" grounded cord and plug. It can be attached to any steel surface and is ideal for temporary mounting. The 51 
scries are combination flashing lights with hom. The 51 series come in single and double hom versions; the double horn version is de
noted by a 2H in its catalog number. The 52 series are rotating lights. 

The 49,50,50SIN, 51 and 52 series signals !U"e suitable for indoor or outdoor (weatherproof) installation and utilize a standard base that 
allows direct surface mounting, mounting on a 4" octagon box, or mounting on 1/2" NPT conduit. For outdoor installation, the signals 
must be mounted on conduit. The 50P series are suitable for indoor use only. 

For product specifications refer to the "Specifications" section of these instructions for details. Replacement lamps, flashers, domes, and 
lenses for the signals are available. Refer to the "Replacement Parts" section of these instructions for details. 

60Hz outlet and verify that the signal operates properly. 

.STFP 1 - For the 49,50, SOSFN, 51 and 52 series signals, remove 
the base from the signal using one of the following applicable pre 
cedures: 

49 Series: See Figure 1. Remove the screw in the clamp ring, re 
move the ring, and lift off the dome. Loosen the three screws in thi: 
base of the lens and turn the lens clockwise to remove. Then remov 
the two screws that are partially set into the raised area of the Ian-., 
assembly mounting plate, lift the assembly off of the base, and pul 
the wire leads out of the conduit entrance hole in the base. Now pr*-
ceed to Slep_2 for installation of the base. 

^n and f;0SIN: See Figure 2. Remove the screw in the clamp rine 
remove the ring, lift the lens/lamp assembly off of the base, and pul 
the wire leads out of the conduit entrance hole in the base. Now pr 
ceed to Slqi2 for installation of the base. 

P-047550-054I 
Issue 

CAUTIONS 

1. Ensure that power is disconnected before installing the sig
nal. 

2. Permanently affixed gaskets are provided where required in 
the signals for weatherproofmg. Use care when disassem
bling the signal to prevent tearing of these gaskets. 

INSTALLATION 

Install in accordance with the latest edition of the National Electri
cal Code and local regulations. 

SOP Series: For the 50P series signals, simply select a suitable in
door steel surface and plug the signal's power cord into a 120Vac, 

ADAPTABEACON® is a registered trademark oi the Edwards Company, Inc. 
©1995 Edwards Company, Inc., 195 Farmington Avenue, Farmington, CT 06032 
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Marley Electric 
Heating 
A United Dominion Company 

® LISTED.® 
RLE #E21609 

Model No. UH-524TA 
Horizontal / Vertical Unit Heater 

(Field.Adjustable front 1.9KW @ 208V to 5KW@ 240V 

Installation & Maintenance Instructions 

<ii 

Dear Owner, 

Ccngratulations! Thank you for purchasing this new Iteater manufactured by a division of Marley 
Electric Heating. You have made a wise investment selecting the highest quality product in the heating 
industry. Please carefully read the installation and maintenance directions shown in this manual. You 
should enjoy years of efficient heating comfort with this product from Marley Electric Healing... tfw 
industry's leader in design, manufacturing, quality and service. 

... The Employees of 
Marley Electric Heating 

/ K WARNING 2 ^ 
Head Care fu l l y - Tt-iese instmctions are written to help 
you prevent difficulties that might arise during installation 
3f heaters. Studying the instmctions first may save you 
:onsiderabie lime and money later. Observe the following 
procedures, and cut your installation time to a minimum. 
1. Use minimum 60° copper wire only. 

Heater air flow mi.is: be directed parallel to, or away from. 
adjacent walls. 
Observe wall, floor, and ceiling clearance roquirenrwnts. 
All wiring must contcrm to national and local electrical codes 
ai-id ttie heater must be grounded as a precaution against 
piassible electrical shock. Heater circuit must bo protected 
with proper fuses. Soe Table 1 on page 4. 
The mounting structjre and tJie aiKhoring tardware must be 
capable of reliably sjpporting the weight of the heater and, if 
used, trie mounting bracket. 

SAVE THESE 

6. An electrical power must be disconnected at the mam service 
box before installing, inspecting, cleaning or servicing the 
heater. This is a precaution to prevent serious electncal 
shock. 

7. This heater is not suitable for use in ha2ardous locations as 
defined by the National Fire Protection Association (NFPA) 
This heater has hot and arcing (sparking) pans inside. Do not 
use in areas where gasoline, paint, or flammable liquids 
are used or stored, 

fl. This heater is not suitable tor use in corrosive atmospheres 
such as marine green houses or chemical storage areas. 

9. This heater must be mounted at least 6 feet (1829 mm) off the 
floor. 

10. This unit only operates on 240 or 208 volts AC. Improper 
installation or failure to follow the procedures outlined m this 
instruction manual can result in serious electrical shock 

INSTRUCTIONS 

!?z: 



INTRODUCTION 
Your new heater has unmatched operating flexibility, designed 
to meet a variety of heating requirements by simply switching a 
few easily accessible wires located in the base of the unit. With 
heat output ranging from 6,396 to 17,065 BTU per hour, this 
unique ftature lets you use a single unit to meet a wide range 
of heating applications. 

This manual shows you how to install, operate, and maintain 
your UH-524TA electric heater. 

Unpacking Your New Heater 

Remove the heater from the box and inspect it for any damage. 
If it appears to be damaged, immediately retum it to the store 
from which you purchased it. 

Check the contents of the box to make sure it contains one 
heating unit and one mounting bracket. 

Toots Needed 
You will need the following tools to install your UH-524TA elec
tric heater: 

• Screwdriver • Needle nose pliers • Pliers 

• Electric Drill and 1/4" (6.35) bit •Adjustable wrench 

Hardware Needed 

You will also need the following hardware for installation: 

• Enough 10 ga. min. insulated copper conductor (with 
ground) wire to run power from the breaker/ fuse to the 
heater. Only use copper wire rated at least 60" C. Do not 
use aluminum wire with this unit. 9 

• Proper size fuses and circuit breakers in accor-dance 
with the National Electrical Code. Also see Table 1, page 
5. 

• Screw wood, 3/8" x 2" (9.5 mm x 50 mm) Lag bolts (Qty. 
1 or 2). 

• Washer, 3/8" (9.7 mm) (Qty. 2) 

• Wire connectors sized to your application. 

NOTE: For certain applications, conduit may be required 
(see Fig. 1). Check local electrical codes. Also, if you run 
the wir ing in conduit and wish to be able to turn the heater, 
be sure to purchase enough flexible conduit to al low the 
heater to be turned. 

Figure 1 con.u,t « „ 

Flexible Conduit Flexible Conduit Connector 

Flexible NM Cable 
Flexible NM Cable Connector 

^m^'d^ 

Connectors, cable, and hardware used to wrire the UH'524TA 

FINDING THE BEST LOCATION 
FOR YOUR HEATER 

The heater should be installed out of traffic areas arid at least 6' 
off the floor. The direction of air flow should not be restricted (ie: 
by columns or machinery) and the air flow should wipe exposed 
walls, rather than blowing directly at them. When more than one 
heater is used in an area, the heaters should be arranged so 
that the air discharge of each heater supports the air flow of the 
others to provide best circulation of warm air, as indicated in fig
ure 2, below. 

Mounting Height 

When the air flow of the heater is directed vertically, the mini
mum mounting height is 6 feet (1829 mm), the maximum mount
ing height is 11 feet (3353 mm). When the air flow of the heater 
is directed horizontally the minimum mounting height is 6 feet 
(1829 mm) and the maximum recommended height is 8 feet 
(2438 mm). 

Distance from Walls 

When the heater is mounted so that the air flow direction Is at 
an angle from horizontal to 45° downward, the distance from the 
mounting bracket to any wall should be at least 13 inches (330.2 
mm). When the heater is mounted so that the direction ot air 
flow is at an angle tietween 45° downward and vertical, the dis
tance from the mounting bracket to any wall should be at least 
48 inches (1219 mm). 

1 . Mounting the Bracket 

Locate a stud in the ceiling and attach the mounting bracket to 
the ceiling joist as shown in figures 3-A or 3-B. You will need to 
remove the mounting bracket from the heating unit by loosening 
the bracket screws with a wrench and slipping the handle off 
over the screw heads. Rememt^er to place a washer on the 
screws t>efore you insert them through the holes in the mount
ing bracket and screw them into the stud. Tighten the screws 
enough to securely hold the heating unit with the air flow point
ed in the proper direction. 

Figure 3-A 
CBUNG JOIST 

BRACKET 

Slaglt-Scnw Men l i i g 

Figure 3-B / 
CEIUNG JOIST 

W A S t € H - • «> 

1 W DIAGONAL 
LAG BOLT 

./! 
V 

1 BRACKir 

XD 



Conduit, 
entrance hole — 

-Dome 

—Lens 

"Clamp ring 

Signal base 

One of two 
knock-outs 

Figure]. Catalog Series 49 Flashing Lights. 

Lens-

Clamp ring-

Signal base • 

One of two 
knock-outs 

Conduit 
entrance hole 

Figure 2. Catalog Series 50, 50SIN, and SOP Flashing Lights. 
(Series 30 shown) 

^1 S<?rie<: See Figure 3. Remove the screw in the clamp ring, re
move' the ring, lift the leni:/lamp assembly off of the base, and pull 
die viire li»ds out of the conduit entrance hole in the base. Now 
proceed to Step? for instiillation of the base. 

yz Stries: See Figure 4. Remove the screw in the clamp ring, re
move the ring, and lift off the dome. Then remove the two screws 
in the rotating lamp assembly mounting plate, lift the assembly off 
of the base, and pull the wiire leads out of the conduit entrance hole 
m the base. Now proceed to Step 2 for installation of the base. 

•-ffnyf 2 - For indoor installation, the signal may be direct surface 
moimted, motmted on a 4" octagon box, or mounted on 1/2" NPT 
conduit For outdoor (weatherproof) installation, the signal must 
be conduit mounted. Install thesignal base using one of the follow
ing applicable mounting pnxeduies. 

Direct Surfafi> Hf minting 
(indoor iastallafion only) 

{Vfntinfing on a 4 " Ocfapon BOY 
(indoor installation only) 

CAUTION 

For direct surface mounting, the 49, SO, SOSIN, and SI series 
signals may be installed in any position but the 52 series rotat
ing lights must be installed with their dome &cing either di
rectly up or down. 

Remove the two knock-iDuts for mounting screws from the bot
tom of tlie signal base. 

Route the field wiring firom the required power source through 
the conduit entrance hole in the base. Power source require
ments are In the Replacement Parts and Specifications Chart 

Fasten tlie base to the surface by installing two #10 wood 
screws (not supplied) or other suitable hardware through the 
knock-out holes in the base. Now proceed to step 3 for wiring 
comiections. 

CAUTION 

For octagon box mounting, the 49, 50, SOSIN, and SI series 
signals may be installed in any position but the 52 .series rotat
ing lights must be installed with their dome facing either di
rectly up or down. -

- Remove the two knock-outs for mounting screws fi^m the bot
tom of die signal base. 

- Route the field wirii^ from the required power source through 
the condiiit entrance hole in the base. Power source requirements 
are in the Replacement Parts and Specifications Citait 

- Fasten the base to the octagon box (not supplied) by installing 
the screws supplied with the box through the knock-out holes in 
the base. Now proceed to Step'^ for wiring connections. 

Mounting nn 1/2" NPT rnnriiift 
(indoor or ontdoor installation) 

CAUTION 

For conduit mounting indoors, the 49,50, SOSIN, and 51 scries 
signals may be installed in any position but the 52 series rotat
ing lights must be installed with their dome facing either direct
ly up or down. For conduit mounting outdoors, the 49, SO, 
SOSIN, 51 and 52 series signals must be installed with their 
dome facing directiy up. 

Route the field wiring firom the required power source through 
the conduit entrance hole in the base. Power source requirements 
arc in the "Specifications" section on the last page of these in
structions. 

Install the base on the conduit (not supplied). Nov^ proceed to 
Step ^ for wiring connections. 

P-04755O-0541 



SPECIFICATIONS 

CATALOG NUMBER 

49(*)-R5 
50(*)-R5 
52(*)-R5 
49(*)-N5-40W 
50(*)-N5-40W 
50P(*)-N5-40W 
S0SIN(*)-N5-40W 
5I(*)-NS-40W 
512H(*>N5-40W 
52(*>NS-40W 
S0(*)-G5 
51(*)-G5,52(*)-GS 

RATED VOLTAGE 

240 Vac 60 Hz 
240 Vac 60 Hz 
240 Vac 60 Hz 
120 Vac 60 Hz 
120 Vac 60 Hz 
120 Vac 60 Hz 
120 Vac 60 Hz 
120 Vac 60 Hz 
120V ac 60 Hz 
120 Vac 60 Hz 
24 Vac 60 Hz 
24 Vac 60 Hz 

CURRENT 

. 10 amp 

.10 amp 

.10 amp 

.26 amp 

.26 amp 

.26 amp 

.28 amp 

.29 amp 

.29 amp 

.30 amp 
.9 amp 
l.l amp 

REPLACEMENT PARTS 

Replacement lamps, flashers, lenses, and domes for the 49, SO, SO SIN, SOP, 50 SINP, 51 and 52 series signals may be obtained from 
your Edwards distributor. The catalog numbers or part numbers for these components are as follows. 

REPLACEMENT COMPONENT 

T^mp-40Watt 
ujoublei contact, bayonet baM 

Lamp-2SWatt 
(optional replacement) 

Lamp-32 Watt 
double contact, bayonet base 

Solid state flasher module 

Solid state flasher module . . . . 

SIGNALCAT.NO. 

49(*)-N5-40W, 50(*>N5-40W, 
50P(*)-N5-40W, 50 SIN(*)-N5, 
51(*>N5-40W. 512H(*>N5-40W, 
52(*>N5-40W 

50(*>G5,S1C)-GS,52C)-G5 

49(*>N5-40W, 50(»>N5-40W, 
50P(*)-N5-40W, SI(»>N5-40W. 
512H(*)-N5-40W 

50C>G5,SlC)rGS . 

Hom 51(*)-N5-40W,S12H(*)-N5^0W 

Hom 51(*>GS 

Dome (Clear) 49(*>R5,49C)-N5-40W 

Dome (Amber, Blue, Clear, Green, 52(*>N5-40W, 52(*)-R5, 52(*>G5 
Magenta, or Red) 

Lens (Amber, Blue, Clear, Green, 49(*)-R5, 49C)-N5-40W, 50(*)-R5, 
Magenta, or Red) .50C)-N5-40W, S0C>G5, 50PC)-N5-40W, 

:50SINC)-N5-40W, 5I(*)-N5-40W, 
.512Hr)-N5-40W, 51C)-R5, 5IC)-G5 

REPLACEMENT COMPONENT 
CATALOG PART NUMBER 

SO LMP-40W (CTN of 6) 
P-041695-0108 (single lamp) 

P-S47949-0191 or industry trade no. 
25T8DC 

P-041695-0099 or industry trade no. 
1638 

P-041917-0026 

PT04 191.7-0029 

I23A-N5 

I23A-G5 

52-LC 

S2-L(*) - See below 

92-L(») - See below 

• Specify color of item by adding one of the following letters to the catalog number: A-amber, B-blue, C-c\ear, G-green, M-
magenta, or R-red. Examples: A red dome for the 52 series signal is 52-LR; a blue lens for the 50 series signal is 92-LB. 

t>-047'?SO-'i'N4i 

http://signalcat.no


2. Hanging the Heater 

Attach the heating unit to the mounting bracket. Lift the heater 
up and into the mounting bracket. The bracket screws, located 
on eac:h side of the heating unit, allow the heater to t>e attached 

•;ily to the mounting bracket by aligning the screws with the 
,'hole slots in the mounting brackets. If the heater is to t x tilt

ed, it must be positioned in the lower keyhole slots (see Rg. 4). 
Tighten the bracket screws with a wrench so the unit is secure
ly susjjendejd at the desired horizontal or vertical level. 

3. Connect ing the Power 

To connect the power to the heater, simply remove the screw 
from the front of the unit. This allows the hinged bottom to open, 
providing access to the electrical wiring and connectors. (See 
Fig. 4) 

Attach the cable connectors to the unit (See Rg. 1) and slide the 
10 gauge wire through the cable connector. Pull enough of the 
wire tfirough the connector so you will have enough wire to work 
with when you make the the connections. 

Figure 4 

USE EorroM KEYHOLE 

SLOre IF HEATER IS 
TOEEnLTHiDOVm 

^ 

Q 

p 

<EMOVE SCBEW TO OPEN DOOB 

NOTE: Wir ing compartment volume = 370 In3 (6063 cm^) 

ConrMx:t the wire to the power terminal block located in the base 
of the heater (See Rg. 5). 

NOTE.: To decrease the heat output of ttie heating unit , 
see Table I and schematic: diagram on page 4. 

Turn on the power at the main service. 

Figure 5 

OPERATION 
Setting the Thermostat 

Rotate thermostat knob clockwise to high position. After room 
reaches desired comfori level, rotate themiostat knob counter
clockwise until the themnostat clicks off. (Note that the fan delay 
will keep the fan running until the elements cool.) Heater will 
cycle on and off to maintain room temperature. ' 

NOTE: The f i rst t ime you operate the unit , it may smoke 
slightly. This is due to the residual cleaning agents used to 
clean the element when the heater is manufactured. This is 
normal and does not indicate a problem wi th the unit. This 
condit ion wi l l s top after the heater has been in operation 
for a few minutes. 

Automatic Fan Delay: The UI-I-524TA has an automatic fan 
delay. When the themiostat calls for heat, fan action is delayEid 
momentarily until the heating elements warm. This prevents trie 
circulation of cold air. When the heater raises the temperature of 
the room to the themiostat set point, the heating element is 
turned off but the fan will continue to run until the heating ele
ment cools down. This prevents exposing the unit to residual 
heat, provides a higher comfort level and prolonged element lift:. 

Thermal Cutout: The UH-524TA is also equipped with a ther
mal cutout whk:h will automatically shut off the heater in ttie 
event of overheating. The heater will turn on when the operat
ing temperature returns to normal. Should the unit overheat and 
activate the thermal cutout cycle, the cause of the overheating 
should be determined before further operation. 
NOTE: If the unit is installed in an area where the tempera
ture is below 50° F, the fan may cyc le on and off unt i l the 
temperature in the room rises above 50° F, th is is normal 
and does not indicate a problem wi th the uni t . As soon £is 
the heater warms the air in the room above 50°, the unit wi l l 
cycle normally. 

SETTING THERMOSTAT 
Adjust ing Air Flow Direction 

You can adjust the direction of air flow by: 

A. Turning the unit. If the unit has t>een installed with a single 
lag bolt, as shown in the Figure 6, simply turn the entire unit 
as needed to adjust air flow. 

B. Tilting the unit. Loosen the bracket screws, tilt the heater to 
the desired position, and re-tighten the bracket screws [soe 
Figure 4). 

NOTE: To tilt the heater it must t)e mounted in bottom key
hole slots of mounting bracket to maintain adequate clear
ance and prevent possible overheating. 

Figure 6 

c ' T " " " 

11 
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C. Adjusting the louvers to the desired position. 

NOTE: The louvers are designed so they can not be 
completely c losed. Do not attempt to defeat th is feature, 
damage to the unit can result. 

Ml 
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ADJUSTING HEAT OUTPUT 
Heat output can be increased or decreased by switching wires 
at the wattage change terminal board. The heater is factory 
wired to deliver a heat output of 17,0<)5 BTU per hour. Should 
your particular application require less heat output, refer to 
Table 1 below and change the wires al the wattage change ter
minal board as shown in Wiring Diagram Fig. 7. 

A \ WARNING ^ 
TO PREVENT POSSIBLE ELECTRIC SHOCK, DIS
CONNECT POWER TO THE HEATER AT THE MAIN 
SERVICE BOX BEFORE ATTEMPTING TO ADJUST 
THE HEAT OUTPUT OF THIS UNIT 

TABLE I.J 

BTU/HR 

17065 

142t5 

11365 

8533 

12793 

10659 

8533 

6396 

VOLTS 

240 

240 

240 

240 

208 

208 

208 

208 

4EAT( 

WATTS 

5000 

4165 

3332 

2500 

3750 

3123 

2500 

1874 

DUTP 
MAX 
FUSE 
SQE 

30 

25 

20 

IS 

25 

20 

15 

IS 

UT ADJUSTMENTS 

HEATER 
AMPS 

2C.9 

17.4 

13.9 

104 

18 0 

150 

12.0 

9.0 

MOtfE JUMPERS FROM 
C-OTOA-B 

NONE 

BLUE 

BLUEiYEaOW 

BLUE, YELLOW & RED 

NONE 

BLUE 

BUJE & YEaOW 

BLUE, YELLOW & RED 

Figure 7 
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\ THERMOSTAT 

GROUND I r 

MAINTENANCE 
Because of its rugged design, superior engineering, and high-
quality craftsmanship, the UH-524TA requires little mainte
nance. With proper care, your electric heater should last a life
time, but seasonal cleaning is recommended to maintain the 
efficiency of the heater. 

A WARNING A 
TO PREVENT POSSIBLE ELECTRICAL SHOCK. ALL 
POWER MUST BE SHUT OFF AT THE MAIN SERVICE 
BEFORE INSPECTING OR CLEANING. 

Cleaning the Heating Element 
To clean the heating element, loosen (but do not remove) the 
four Phillips head screws located behind the louvers in the cor
ners of the louver housing. (See Rg. 8) Grasp the louver hous
ing on both sides, lift up, and pull out. This provides access to 
the heating element. Remove dust or lint with a soft brush or a 
vacuum cleaner. Replace the louver housing and tighten the 
Phillips head screws. 

/ K CAUTION A 
USE CARE TO PREVENT DAMAGE TO INTERNAL 
HEATER WIRING WHEN CLEANING ELEMENT. 
MAKE SURE ALL CONNECTIONS REMAIN TIGHT 
AND ALL WIRING IS ROUTED AWAY FROM ELE
MENT FINS WHEN REASSEMBLING THE UNIT. 
ALLOWING WIRING TO TOUCH THE ELEMENT FINS 
COULD RESULT IN A FIRE HAZARD. 

Cleaning the Fan and Motor 

Remove the protective grille from the rear of the heater. This 
provides access to the fan and motor. Wipe off the fan and 
motor with a soft cloth or brush. The fan motor does not require 
lubrication. Replace protective grille. (See Rg. 9.) 

Figure 9 

PROTECTIVE GRILL 

M N AND MOTOR 



Dimension Data 

[—14 M. (3M n«ii) I I 

12'/>in. 
(31t mm) 

i.> — 12V> ki. —J 
m) f321 mm) | 

\ iftin.. V. in. (2) 
^ (12.7 n 

FROMTVIEW 

(12.7 mm, 19.1 mm) 

SIDE VIEW 

SPECIFICATIONS 

Heater Ratini a id VaUage 

'5000 W © 240V 
416SWe240V 
3X»W © 240V 
2500W © 240V 

•375f lWe2tl8V 
3123W©208V 
250QWe2tl8V 
1874W©208V 

•TUper 
Hr. 

17.065 
14.215 
11.365 
8,533 

Plase 

1 

1^799 
10.659 1 
8,533 
6J96 

Cantaetar 
Baill-in 

No 

No 

Moaating Height, tt. (mm) 

Vertical Initallatien 

Min. 

6-
(1829) 

6-
(1829) 

Max. 

i r 
(3353) 

IV 
(3353) 

Horizontal Installation 

Min. 

6-
(1829) 

6-
(1829) 

Max. 

8-
(2438) 

8-
(2438) 

Horizontal Air 
Tbroac. 11. (mm) 

18-
(5472) 

18' 
(5472) 

Min. Distance tram 

Monnting Hole to 
Wall, in (mm) 

••13-
(330) 

" 1 3 -
(330) 

'Heiter is iiiipped trom factory wired for tiese watta^es. Heater can be lieU adiusted to the other wattages (Refer to "Adiushng the Heat Outpui' on page 4 ) 
••48' ri21» mm) when heater airflow is between 45* downward and verticaL 

UMITED WARRANTY 
prodjcts manufactured by Mjirtey Electric Heating are warranted against defects in workmansfiip and materials for one year from date ot instal

lation, except heating elements \vfiich are warranted against defects in worlcmanstilp and materials for five years from date of installation This war. 
ranty dees not apply to darruge from acddem, misuse, or alteraton; nor where the connected voltage is more than 5% above the nameplate volt
age; no^ to equipment improperly installed or wired or maintained in violation of the product's installation instmctions. All claims for warranty work 
must be accompanied by proof erf the date of installation. 

The customer stiall be responsib e for all costs incurred in ttie removal or reinstallation of products, including labor costs, and shipping costs incurred 
to retum products to Mariey Electric Heating Service Center. Within the limitations of this warranty, inoperative units should be retumed to the near
est Marley auttwrized service center or Itie Mattey Bectric Heating Service Center, and we will repair or replace, at our option, at no charge to you 
with return freigfit paid by Marie)'. It is agreed that such repair or replacement is ttie exclusive remedy available from Marley Electric Heating. 

THE ABOVE WARRAIvmES ARE; IN LIEU OF AU. OTHER WARRANTIES EXPRESSED OR IMPLIED. AND ALL IMPLIED WARRANTIES OF MER-
CHANT^BILHT AND FITNESS FOR A PAKTICULAR PURPOSE WHICH EXCEED THE AFORESAID EXPRESSED WARRANTIES ARE HEREBY 
DISCLAIMED AND EXCLUDED FROM THIS AGREEMEI^. MARLEY ELECTRIC HEATING SHALL NOT BE LIABLE FOR CONSEQUENTIAL 
DAMAGES ARISING WITH RESPECT TO THE PRODUCT, WHETHER BASED UPON NEGLIGENCE, TORT STRICT LIABILITY. OR CONTRACT 

Some states do not allow the exclusion or limitation of incidental or consequential damages, so the above exclusion or llmiiation may not apply to 
you. This wananty gives you specific legal rigtits, and you may also tiave other nghts which vary from state to state. 

For the address of your nearest authorized service center, contact Mariey Electric Heating in Bennettsville. SC. LISA, at 1-800-642-4328. 
Merchandise returned to the factory must be accompanied by a retum authonzation and service identification tag, both availatile from Martey Electric 
Heating. When requesting return authorization, include all catalog numbers shown on the products. 

HOW TO ORDER REPAIR PARTS 
In orcier to obtain any needed repair or replacement parts, warranty ser-

^ vice or techniciil information, please contact Mariey Electric Heating Service 
Center tcill-free by calling 1-800-C42-HEAT. 

Wheri ordering repair parts, always give the information listed as follows: 

1. T^le Model Number 

<m 2. The Part Description 

3. Date of liAanufacture 

Marley Electric 
Heating 
A United Dominion Company 

470 Beauty' Spot Rd. East 
Bennettsville, SC 29512 USA 

Part No: 5200-2252-000 
SWO 25:3 05/95 

z ;zi 
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kJayton Heavy Duty Ring 
Frame Fan 
Description 
Dayton heavy duty ring frame fans are used 
in various types of applications such as: 
cooling elearicai equipment, ventilating 
small rooms and enclosures, etc. 
Construction features include a steel angle 
ring frame and heavy gauge steel motor 
mounting platform. The motor is a shaded 
pole, totally-enclosed type with a resilient 
t)ase attachment, and includes an extemal 
junction box for wiring convenience. The 
aluminum blade is embossed for extra 
rigidity and long life. Six mounting holes 
are provided for ease on installation. 

.^'-rpacicing 
V .:%pect for any damage that may have 

occurred in transit. 

2. Shipping damage claim must be filed 
viflth carrier. 

General Safety In format ion 
1. Follow all local electrical and safety codes, 

as well as the national electrical code, 
and the occupational safety and health 
aa. 

2. If the unit is mounted less than seven feet 
from the floor, guarding may be required 
by OSHA. 

3. Make certain power source conforms to 
the motor requirements. 

4. Always disconnect the power source 
before attempting to service the fan. 

5. Protect the power cord from coming in 
contact with sharp edges or other 
objects. 

6. Do not kink the power cord or allow it to 
come in contaa with oil, grease, hot 

. surfaces, or chemicals. 

Specifications 

12' 

CFM 
Free Air 

1075 1/20 1550 

Installation 
1. The unit preferably should be mounted to 

a plywood panel that has been securely 
anchored to the wall studs or frame of 
the enclosure, use 5/8" or thicker 
plywood. 

2. Cut the circular opening using a sabre 
saw or keyhole saw. The diameter 
should be 1.3 3/4". Do NOT cut the 
opening until you measure the diameter 
of the frame, a close fit around the frame 
is desirable. 

3. Mount the fan to the panel using No. 10 
wood or sheet metal screws, or bolts and 
nuts. If the fan is mounted to a sheet 
metal panel the panel should be 
reinforced with a flat washer and bolts 
and nuts used for mounting. 

4. Install any auxiliary equipment such as a 
motor control etc. 

5. Wire the unit following all local and 
national elearicai codes. 

The motor and fan 
should be connected A CAUTION 

to a suitable electrical ground. 

6, Before operating, insure there are no 
obstruaions which could interfere with 
the fan blades. 

Operation 
Keep the area free of objects that could 
impede air flow on both the intake side and 
exhaust side of the fan. 

Full 
Load Amp 

1.9 115V/60HZ 

Maintenance 

A WARNING IMake certain tha t 
}the p o w e r source is 

disconnected and fan b lade has s topped 
rotat ing before a t t empt ing to service or 
disassemble any components I If the 
power disconnect is out-of-sight, lock i t 
in the open position a n d t a g to prevent 
application of power. 

MINOR AND ROUTINE 
1. Lubrication: Re-lubricate the motor 

bearings every six months using S.A.E. 20 
non-detergent oil. 

2. Cleaning: Periodically clean the fan blade 
and motor of any accumulated dust and 
dirt. Use a vacuum to remove dirt from 
the motor enclosure. 

PARTS REPLACEMENT 
1. Refer to the illustration for parts location 

The unit can be disassembled by 
loosening the blade setscrew and the 
four nuts holding the motor base to the 
mounting platform. 

2. V\/hen reassembling the blade should be 
. ^flush with the motor shaft and the 

setscrew centered over the flat of the 
shaft. 

NOTE: Do not repair damaged fan blades. 
Replace the fan blade to prevent it from 
becoming a safety hazard. 

Form 5S2034 11386001 Dayton 



Dayton Operating Instruaions and Parts Manual 2C100C 

For Replacement Parts, call 1 •800-323-0620 
(̂eaje provide following infomation: 

Motel number 
-Serial numt)er Of arty) 
-Part descriptions and number as shown In parts list 

Addi'ess parts correspondence to: 
Part; Company of America 
1657 Shermer Road 
Northbrook, IL 60062-5362 

Figure 1 — Replacement Parts Illustration 

Replacement Parts List 
Reference 
Nbrnbel- Description 

Part 
Number Quantity 

Motor 

Angle ring frame 

Fan blade 

1/4-20 X 1/2" Screw 

1/4-20 Spinlock nut 

1/4" Flat washer 

13002002 

42088002 

03146002 

1 

1 

1 

4 

4 

4 

•) Standard hardware items, available locally. 

m 



Dayton Operating Instruaions and Parts Manual 

Dayton Heavy Duty Ring Frame 
)ran 

Troubleshooting Chart 

Insufficient air flow 

Motor turning on mounting base 

Possible Cause(s) 

1. Restriaion too high 

Loose resilient ring damps 

Corrective Action-

1. Provide opening for air intake and 
exhaust 

Excessive noise while operating 

2. Low voltage 

1. Ettessive dirt on fan blade 

2. Uxise fan blade 

3. Noisy motor bearing 

4. Lcx»e frame mounting bolt 

2. Determine cause and correa 

1.Clean 

2. Tighten setscrew 

3. Lubricate 

4, Tighten securely 

Tighten 

ibervice Record 

DaytonTHeavy Duty Ring Frame Fan 
Maintenance performed Replacement components^ required: 

Day ton 



• Da;/ton Operating Instructions and Parts Manual 2C100C 

. Dayton' Heavy Duty Ring Frame 
Fan 

ml 

.IM 

Limited Warranty 

Dsyton One- Year Limited Warranty. Heavy Duty Ring Frame Fan, Model 2C100C is warranted by Dayton Electric Mfg. Co. 
(Diyton) to the original user against defects in vmrkmanship or materials under normal use for one year after date of purchase. 
Any part which is deteimined to be defective in material or workmanship and retumed to an authorized service location, as 
Diyton designates, shipping costs prepaid, will be, as the exclusive remedy, repaired or replaced at Dayton's option. For limited 
warranty claim procedures, see PROMPT DISPOSITION below. This limited warranty gives purchasers specific legal rights which 
vary from state to state: 

LJmitation of Liabilhy. To the extent allowable under applicable law, Dayton's liability for consequential and incidental damages 
is expressly disclaimed. Dayton's liability in all events is limited to and shall not exceed the purchase price paid. 

Warranty Disdaimer. Dayton has made a diligent effort to illustrate and describe the product in this literature accurately; 
however, such illustrations and descriptions are for the sole purpose of identification, and do not express or imply a wairanty that 
thti product is merchantable, or fits a particular purpose, or that the product will necessarily conform to the illustrations or 
descriptions. 

Except as provided below, no warranty or affirmation o f fact, expressed or implied, other than as stated in the 'UMrTED 
W.ARRANTY' above is made or authorized by Dayton. 
Product Suitability. Manystaiss and localities have codes and regulations governing sales, construction, installation, andlor use of 
products for certain purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that its products 
comply with such codes, it cannot guarantee compliance, and cannot be responsible for how the product is installed or used. 
Before purchase and m̂ e of a product, please review the product application, and national and local codes and regulations, and 
be sure that the product, installation, and use wil l comply with them. 

Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not allow the exclusion or 
limitation o f incidental or consequential damages, so die above limitation or exclusion may not apply to you; (b) also, some states 
do not allow a limitation on how long an implied warranty lasts, consequentially the above limitation may not apply to you; and 
(c) by law, during thep eriod of this limited warranty, any implied warranty o f implied merchantability or fitness for a particular 
purpose applicable to consumer products purchased by consumers, may not be excluded or otherwise disclaimed. 

Prompt Disposition. Dzyton will make a good faith effort for prompt correction or other adjustment with respect to any product 
which proves to be defective within limited warranty. For any product believed to be defective within limited warranty, first write 
or call dealer from whom the product was purchased. Dealer wil l give additional directions. If unable to resolve satisfaaorily, 
write to Dayton at address below, giving dealer's name, address, date, and number of dealer's inx'oice, and describing the nature 
of the defect. Tttle and risk of loss pass to buyer on delivery to common carrier. If product wras damaged in transit to you. file 
claim with carrier 

Manufaaured for Dayton Electric Mfg. Co., S9S9 W. Howard S t . Niles, Illinois 60714 U.S.A. 

Manufactured for Dayton Electric Mfg. Co. o 1994 w.w. Gramger. inc. 
Niles. Illinois 60714 U.SJk. Pnmed in U.S.A. 

05580 
0794/266/VCPVP 

Dayton 



Operat ing Instructions & Parts Manua l 6D581 th ru6D591 

P l a a m r a a d mid sawm1hatmku1riiLthMa.Kmmdcarmtullybmformattmaipdng to asumbla,lmtall ,aparmtm o r maintain Ihm product d » ^ ^ 
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Jayton^ Intake Guards 

Description 
Dayton intake Guards are to be used with Dayton 12 thm 30" direa-drive and 24 thru 60" 
belt-drive exhaust fans. These guards are strongly recommended for use on fans located in 
any area accessible to personnel or where there is a possibility of loose objects being drawn 
into the fan. All intake guards comply with OSHA regulations. Each unit consists of four 
(4) side panels, perforated guard, and assembly hardware. All guards have a galvanized 
finish. 

Figure 1 - Overa l l Dimer.. . . 

Specifications 

60511 

605U 

61 ..43 

605S4 

6DS85 

605S6 

60SS7 

6DSU 

60M9 

6bS96 

60591 

}2-

16 

18 

20 

24 

30 

36 

43 

48 

54 

60 

Davton-
Stock No. 

4C54S* 

4C546* 

4C547* 

3C304* 

3C305' 3CC73 5C193 

3C378* 3CC74 5C194 

3CC75 3CC78 3C606 3005 

3CC76 3C607 3C706 

3CC77 3C608 3CT07 

3C671 3CT08 

3C609 3C709-

Dimensions 

16 '/g-

20'ig 

22 Vg 

24 V, 

28 V, 

34 V, 

40 V, 

46 V, 

54 Vi 

60 V4 

66 V« 

^. (*)Venturi frame listed Ccnact Grainger for motors and fan bkides. 

13 

13 

13 

14 

20 

20 

27 

30 

32 

34 

37 

1 ' ' 4 -

1 % 

1 % 

I V j 

I V j 

2 

2 

2 

2 

2 

20 

20 

20 

20 

20 

20 

20 

20 

18 

18 

18 

Total Free-
Area <!i 
Opening-

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

85 

Form 5S3561 11362001 Dayton « 



Dayton Operating Instruaions and Parts Manual 

Dayton* Intake Guards 

General Safety Information 
CikWARNlNG \ " ^ t l l ^ : ^ l l l 

J used m conjunction with exhaust fans, Cai-e should be 
taken to ensure that power source to 
fan is locked of fbefom intake guard is 
installed so that the fan creates no 
hazard to installer. 

Intake guard 
complies wi th OSHA A CAUTION 

regulations. Make suns intake guard is 
seairely in place before placing fan into 
operation. 

installation 
INTAKE GUARD HOUSUNG FOR 
eCHAUST FANS 
Important Fan should b<: securely mounted 
to wall prior to installation of intake guard 
housing. 

1. Bolt (4) side panels tonether with 1/4 dia. 
x 1/2" long bolts and lock nuts 
(supplied). 

2. Fasten housing to wall or directly to fan 
frame; hardware not supplied, a) Use 
1/4" x 2" masonry anchor for masonry 
walls, b) Use 1/4 x 2" lag saew if 
fastening to a frame wall, c) If fastening 
directly to fan frame, which is already 
mounted on wall, use 1/4-20 x 1/2" bolts 
and nuts. 

3. Install center channel post with #10 x 
1/2 " sheet metal screws (supplied) on 
sizes 36" or larger which have two piece 
guards. Post not required with 12 thnj 
30" models which have a single grid. 

4. Fasten intake guard to face of housing 
wnth hinges and #10 x 1/2" sheet metal 
saews (supplied) See Rgure 3. 

Maintenance 
A CAUTlOiyi 

iMalre certain that 
, \the power source is 
disconnected before attempting to 
service or disassemble any components! 
I f the power disconnect is out-of-sight. 
lock i t i n open position and tag to 
prevent application o f power. 

CLEANING 
Clean intake guard and housing of any 
accumulated dirt which would restria air 
flow. 

Figure 3 • Assembly of Hinges 

C e n t e r Channe l 
Post For Fan:s 36 
Or Larger W h i c h 
Have 2 Guards 

Fasten I n t a k e 
Guard To Flanges 
Of Pane\5 - , ^ ^ _ _ 

.Wa l l 

B o l t Side Panels T o g e t h e r 
O v e r l a p p i n g T h e Smalt 
F langes T o T h e O u t s i d e 

Fas ten M o u n t i n g 
A n g l e s T o T h e W a l l 

Figure 2 - Illustration 



Dayton Operating Instruaions and Parts Manual 

For Replacement Parts, cal l 1-800-323-0620 
"lease grovide following information: 

lode! number 
-ierial number (if any) 
-Part descriptions and number as shown in pans list 

Address parts correspondence to: 
Parts Company of America 
1657 Shenner Road 
Northbrook. IL 60062-5362 

6D581 t h r u 6D591 

figure 4— Replacement Parts l l lusuation 

Replacement Parts List 
Ref; Part Number For Models; 
No. Description- • 6D581 6D582 

1 1/4-20x1/2-bolt • 
2 1/4--20 locknut * 
3 Side panel 90262001 90263001 
4 Channel support — — 
5 10x1/2" SM screw • 
6 Guard assembly 90289001 90290001 

(•^ Standard hardware items, available locally. 

6D583 

* 
* 
90264001 
— 
* 
90291001 

Ref Part Number For Models: 
No. Description 6D587' 

1 1/4-20 X 1/2- bolt 
2 1/4--20 locknut 
3 Side panel 90268001 
h Channel support 90273001 
5 10x1/2" SM saew 
5 Guard assembly 90295001 

(*) Standard hardware items, available locally. 

60588 

* 
* 
90269001 
90274001 
* 
90295001 

6D584 

ir 

* 
90265001 
— 
# 
90292001 

6D589 

• * 

* 
90270001 
90275001 
* 
90297001 

6D585 

« 

« 
90266001 
— 
* 

'> 90293001 

6D590 

* 

* 
90271001 
90275001 
* 
90298001 

6D58G 

* 

« 
90267001 
— 
* 
90294001 

6D591 

•ft 

* 
90272001 
— 
* 
90299001 

Qty. 

12 
12 
4 
1 

6 to 9 
1 

qty. 

16 
16 
4 
1 

16 to 26 

2 

Dayton « 



Dayton Operating Instructions and Parts N/lanual 6D581 thru 6D591 

Dayton' Intake Guards 

Limited Wananty 

Dayton One-Year Limited Warranty. Intake Guards, Models 60587 thru 6D597, are warranted by Dayton Electric Mfg. Co. 
(Dayton) to the original user against defects in workmanship or materials under normal use for one year after date of purchase. 
Any part which is detemuned to be defective in material or workmanship and retumed to an authorized service location, as 
Dayton designates, shipping costs prepaid, will be, as the exdusive remedy, repaired or replaced at Dayton's option. For limited __ 
warrant)' daim procedures, see PROMPT DISPOSITION below. This limited warranty gives purchasers specific legal rights which 
varj' from state to state. 
Limitation of Liability. To the extent allowable under applicable law, Dayton's liability for consequential and inddental damages 
is ei<pressly disclaimed. Dayton's liability in all events is limited to and shall not exceed the purchase price paid. 

Wananty Disdaimer. Dayton has made a diligent effort to illustrate and describe the products in this literature accurately; 
hovffever, such illustrations and descriptions are for die sole purpose of idendficadon, and do not express or imply a warranty that 
the products are merchantable, or fit for a particular purpose, or that the products will necessarily conform to the illustrations or 
desaipdons. 

Except as provided below, no warranty or affirmation of fact, expressed or implied, other than as stated in the 'LIMITED 
WARRANTY" above is made or autimrized by Dayton. 
Product Suitability. Marty states and localities have codes and regulations governing sales, construction, irtstallation, andlor use of 
prcxiucts for certain purposes, which may vary from those in neighboring areas. While Dayton attempts to assure that its products 
comply with such codes, it cannot guarantee compliarKe, aca cannot be responsible for how the product is installed or used. 
Before purchase and use of a product please review the product application, and national and local codes and regulati'ons, and 
be sure that the product, irtstallati'on, and use will comply with them. 
Certain aspects of disclaimers are not applicable to consumer products; e.g., (a) some states do not allow the exdusion or 
limitation of inddental or consequential damages, so the above limitation or exdusion may not apply to you; (b) also, some states 
do iiot allow a limitation on how long an implied warranty lasts, consequentially the above limitation may rmt apply to you; and 
fcl tiy law, during the period of this limited warranty, any implied warranty of irnplied merchantability or fitness for a particular 
purpose applicable to consumer products purchased by consumers, may not be exduded or otherwise disclaimed. 

fttJiTipt Disposition. Dayton will make a good faith effort for prompt correction or otfter adjustment with respect to anypicduct 
which proves to be de^ctive widiin limited warranty. For any product believed to be defective within limited warranty, ff'^t write 
or call dealer from whom the product was purchased. Dealer will give additional directions. If unable to resolve satisfactorily. 
write to Dayton at address below, giving dealer^ name, address, date, and number of dealer's invoice, and describing the nature 
of the defect Tide and risk of loss pass to buyer on delivery to common carrier. If product was damaged in transit to you, file 
daim with carrier. 

Manufactured for Dayton Electric Mfg. Co., S9S9 W. Howard St, Niles, Illinois 60714 U.S.A. 

Manufactured for Dayton Electric Mfg. Co. 01994 w.w. Grainger. irK. RVff97''F^* 
Nih^ ttlinas 60714 US.A. ' ^ " ^ '"^^'^ • - - - v r y -̂  - • - • 

05580 
0494/109/VP 

Dayton 



INSTRUCTIONS 
Bulletin 8001. Shallow. Min i And Sealed Switch Contact Blocks 

The contact blocks of the sealed switch, shallow and mini 
construction cannot be mixed w i t h the 1-5/8 inch deep (Series A) 
construction contact block. A sealed switch contact block may be 
mounted on either or both sides of an operator, one deep only 
(no other contact blocks on that side). A shallow contact block 
may be mounted on either or both sides of an operator, t w o 
deep maximum or in conjunction w i t h a mini contact block on the 
second level. A sealed switch contact block may be mounted on 
one side w i t h shDl'.ow and mini contact blocks on the other side, 
observing above restrictions. Each addit ional contact block wi l l 
contain enough mount ing hardware to mount one block. When 
mount ing t w o or more contact blocks discard all excess hardware. 
Contact block retaining clips cannot be used w i th an XA1, XA2, 
XA4, XA7 and a sealed contact switch block. 
XA2 contact blocks must be used only on the 2 !̂D level if stacked. 

Mourning Screws 
5-7 LB-IN Sealed Contact 

Switch Block 

Spacer 

Opera lor 

Octagon Ring 
Nolr. 

I) ConlacI blocds used on operators with prolecllons at lour 
corners o( adapter plate must be mounted wll l ioul spacer. 

J) ConlBCl tlocVs used on operators without pro|actlons must 
be mounted with one spacer. 

Torque 

Mini 
Contact 

Block 

Caution: Must be 
used on second 
level only, unless 
used with 
operators ol 
Series " N " or later 

; m LCVCI. design, except for 
maintained 
operators which 
must be Series 
"P" or later 
design. (Above 
operators limit Iha 
stroke 10 7132 In. 
|5.e|). 

(Continued on other side) 

Caution: EnteiKlor i 
not be u.'iod who 
mounted iliieetiv I 
operator; exlendei' 
easily removed. Exi 
must be used when ' 
Is mounted In landen 
Illustrated. 

-t 

40060-226-01 (G) 
Printed In U.S.A. 

flii ALLEN-BRAJU 
^ n r AROCKWELL INtERNAIlUN I >' 

NOTE: The sealed switch contact block contacts are hermetically 
sealed in a glass envelope. Dust, dirt , oxidation, oil laden air, or 
other air-borne contaminants do not affect the continuity of the 
contacts. The contacts of the shallow and mini contact blocks and 
the operating mechanism of all the blocks are not sealed, 
however, and must be protected by an enclosure and an external 
operator suitable for the environment. Contact blocks must be 
protected f rom di r t or contamination that might enter enclosures 
during installation, maintenance or any t ime the enclosure is 
open. Never blow dir t off of electrical components, as this may 
force dirt in to internal mechanisms - use vacuum. 

Seated switch contact blocks can be used w i th any operator except 
the fol lowing (these operators are not mechanically compatible 
w i t h the sealed switch contact blocks): 

800T - T 2, 3, 4 Way Switch Series P and older 
BOOT - K Selector Push Button 

IMPORTANT - DO NOT USE 
Catalog Number SOOT - XD3 Contact Block with the following 
Selector Switch Operators; 

Cat. No. 800T - J KE7 
Cat. No, 800T - J_KR1 
Cat. No. BOOT - J_KR7 
Cat. No. BOOT - J_KT1 
Cat. No. BOOT - J_KT7 
Cat. No. BOOT - J_KU7 
Cat. No. BOOT - N_KK4 
Cat. No. BOOT - t i j u m 
Cat. No. BOOH - JR_KE7 
Cat. No.800H-JR„KR1 
Cat. No. BOOH - JR_KR7 
Cat, No. 800H - JR KT1 
Cat, No. BOOH - JRlKT7 
Cat. No. BOOH - JR„KU7 
Cat. No. BOOH - NR_KK4 
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III 

Mounting Instmctions for roughlyte™ vaportighit HID fixtures 

recessed box adapter surface box pendant mount wall adapter 

mounting 
screws 

guard lug 

setscrew 

Irnportant-Disconnect 
power before installing 

mounting 
screws 

gasket 

ground screw 

mounting 
gasket - key slots 

guard 

globe 

' ^ - J 

1. Install desired mounting fitting, i.e., 
recessed box adapter, surface box, 
pendant or wall adapter. 

2. Install (supplied) mounting screws 
to desired fitting a few turns. 

3. Silo mounting gasket over socket 
adapter leads and line up mounting key 
slots. Insure tfiat ground screw opening 
lines up with grounding pads. 

4. Connect supply leads to socket leads 
per NEC. Connect supply ground wire 
to grounding pads with screw supplied. 

5. Twist socdcet adapter up over nrKsunting 
screws. Tighten mounting screws. 

6. Install lamp and glotie. 

7. Slip guard (optional) up and over globe, 
lining up keyways in guanj with guard 
lugs on socket adapter. Turn clockwise 
until tight. Install set screws and tighten. 

2345 Vauxhall Rd., Union, NU 07083 UN-59-0 ie i9 -000 12/94 

Thank you for buying Stonco's new, re-designed roughlyte™ 
vaportight fixture. 

We re-designed ttie roughlyte^" vaportight to make your job easier. Our ainn at 
SLonco is to design contractor friendly products for you. 

We'd like to hear your comments. Call us at 800-334-2212 or FAX (908) 964-1404 
Atb Marketing Department 

I 
r. 

MM 



OPERATION MANUAL 
400# TREATMENT SYSTEM 

Pg50 

10.15) MISCELLANEOUS 

BUILDING CONTAINMENT LIP CAPACITY 
AIR ELIMINATOR 
SYSTEM CHLORINATOR 
CHLORINE DRIP UNITS 

•ti> 

«• 

e i t 



Great LaHes Carbon Treatment, Inc. 

BUILDING CONTAINMENT LIP CAPACITY 

INSIDE BUILDING DIMENSIONS -13' - 4" x 7' - 4" 

CONTAINMENT LIP DEPTH - 3" 

VOLUME = 13' - 4" X 7' - 4" X 3" = 42,240 CUBIC INCHES = 182.9 GALLONS 

THEREFORE THE BUILDING CONTAINMENT CAPACITY IS APPROXIMATELY 

180 GALLONS 

CARBON VESSEL WATER CAPACITY 

400 LB VESSEL HAS A VOLUME OF 17.2 CUBIC FEET 

400 LBS OF VAPOR PHASE CARBON @ 25 LBS/CU. FT. = 16 CUBIC FEET 

17.2 CU.FT.. 16 CU. FT. = 1.2 CU. FT. OF VOLUME TO HOLD WATER. 

OF THE 400 LBS OF CARBON IN THE VESSEL, 20% OF THAT VOLUME WILL BE 
POROSITY OR OPEN SPACE WHICH WILL HOLD WATER. 

16 CU. FT. X 20 % = 3.2 CU. FT. 

OPEN VOLUME IN A 400 LB VESSEL WHICH CAN HOLD WATER 

1.2 CU. FT. + 3.2 CU. FT. = 4.4 CU. FT. X 7.48 GALLONS/CU. FT. 
= 32.9 GALLONS PER VESSEL 

600 LB VESSEL HAS A VOLUME OF 26 CUBIC FEET 

600 LBS OF VAPOR PHASE CARBON @ 25 LBS/CU. FT. = 24 CUBIC FEET 

26 CU.FT. - 24 CU. FT. = 2 CU. FT. OF VOLUME TO HOLD WATER. 

OF THE 600 LBS OF CARBON IN THE VESSEL, 20% OF THAT VOLUME WILL BE 
POROSITY OR OPEN SPACE WHICH WILL HOLD WATER. 

24 CU. FT. X 20 % = 4.8 CU. FT. 

OPEN VOLUME IN A 600 LB VESSEL WHICH CAN HOLD WATER 

2 CU. FT. + 4.8 CU. FT. = 6.8 CU. FT. X 7.48 GALLONS/CU. FT. 
= 50.9 GALLONS PER VESSEL 



Great Lahes Carbon Treatment, Inc. 

BUILDING CONTAINMENT LIP CAPACITY CONTINUED 

2" DIA. PVC PIPING WATER CAPACITY 

2" DIA. PIPE, AREA = 3.14 SQ. IN. 

APPROX. 74 FT OF 2" PIPE AND HOSE IN THE SYSTEM, = 888 INCHES 

CAPACITY = 3.14 SQ. IN. x 888 IN. = 2,788 CU. IN. = 12.07 GALLONS 

8-15 ROSEDALE FILTER WATER CAPACITY 

ROSEDALE FITER VOLUME = 500 CU. IN. = 2.2 GALLONS 

400 LEJ SYSTEM TOTAL SPILL CAPACITY (GALLONS) 

WATER CAPACITY = (2) VESSELS + PIPING + ROSEDALE FILTER 
= (2) 33 GAL. + 12 GAL. + 2.2 GAL. 
= 80.2 GALLONS 

600 LEJ SYSTEM TOTAL SPILL CAPACITY (GALLONS) 

WATER CAPACITY = (2) VESSELS + PIPING + ROSEDALE FILTER 
= (2) 51 GAL. + 12 GAL. + 2.2 GAL. 

«» = 1 1 6 . 2 G A L L O N S 

BUILDING C O N T A I N M E N T LIP W A T E R C A P A C I T Y = 180 G A L L O N S 
400 LEI S Y S T E M W A T E R C A P A C I T Y = 80.2 G A L L O N S 
600 LB S Y S T E M W A T E R C A P A C I T Y = 116.2 G A L L O N S 

T H E R E F O R E T H E B U I L D I N G C O N T A I N M E N T L IPS W I L L B E A B L E T O H O L D 
A T O T A L SPILL F R O M E I T H E R S I Z E D S Y S T E M . 

M 



- r X E n ADHJSTMEM CAP 

V lu cr i i n v .\TrtD 1 1 I L L , : ^ ^ >. • I L ' I 

4 .'50" 

1 , 4 ' MALE NPT • 1.625-
niA 

VESSELS, IS A DEVICE US?:!) TO LE" E.XCES.S AIR IN DIE SVt^lEM 10 BE 

VENTED TO ATMOSPHERE WITHOUT HLMAN INTERVENTION 

EXCES.S AIR GETS INTO TIIE SYSTEM TliUOLGIl EVERY DAY NOR^:ALI. 

0PERATI0NANI1 DURING CARBON CHANGE-OUTS, THIS DEVICE IS USED 

TO LEASE THIS EXCESS AIR. 

THE SILVER CAP ON TOP OF THE AIR ELIMINATOR IS USED TO 

ADJUST HOW FAST, IF ANY, THE AIR IS TO BE RELEASED FROM 

THE SYSTEM. TIGHTENING OF THE CAP REDUCES THE AMOUNT OF 

AIR RELEASED FROM THE EL!M!N.-\TOR. (THE ELIMINATOR SHOULD 

HAVE BEEN SET AT START-UP AND SHOULD NEED NO ADJUSTMENT.) 

^19 c«T»uT.«ii I emu I B 
r m c«QituTic* n a n w 
( or ^Mjtr L u u OMoi 

TM ei.ii«*. t rvt r . 
a : « ! CMrsi if 

rtur^iHT. w 
t a t r m r ' u u r u r lor P I oc ruu tv ; :• i 
•Kvi ca r a i l VLIMMT m *«rtr«< x t t E t i 
lAxa rUKJi n u v a j T , n t 

53VE D i l l I 

GREAT \ m W . m IREATUEliT, K 
33DO U 5 131 N E. 

KALKASKA. MICK. 48646 

AIR ELIMINATOn 

TOLfK.UiCtC 1 

file:///TrtD


Great LaHes Carbon 
Treatment Inc. 

3300US-131 North 
P.O. Box 968 
Kalkaska, Ml 49646 
1-800-258-8014 
PHONE (616) 258-8014 
FAX (616) 258-6993 

1617 Pratt Avenue 
Marshall, Ml 49068 
1-800-841-8324 
PHONE (616) 781-1063 
FAX (616) 781-8241 

HIGH PRESSURE CHLORINATOR 

Chlorinator Chlorine Capacity - 2 lbs 

Adjustable Treatment Rate - Recommended 2ppm treatment. 

Approx. time between chlorine refills (treatment @ 2 ppm) - 4 to 6 months. 

Chlorine is used in a system to remove bacterial growth, which when in a system with 
heavy amounts of iron, will develope a slim which coats the carbon and reduce it's 
effectiveness. 

The chlorine used in the treatment of the bacteria will be adsort)ed by the cartson prior to the 
discharge point of the system. The chlorine will decay in to a salt form once it is adsorbed 
into th€: carbon. The cart>ons effectiveness at adsorising contamination will not be effected 
by the chlorine. 

The use of activated cartx)n to remove chlorine from Food Processing Water is used 
in the F'ood Industry through out the country and is well documented. 

in 



R.'iTE V.ALVE 

INFLUENT 

PRESSURE GAUGE 

CAMLOCK CAP, FOR CHLORINE INSTALLATION 

Y#^ \^U^^ 
V 

SAMPLE PORT 

MATERIAL; SCHEDULE 40 PVC 
(HIGH PRESSURE) 

W S U l OATXJ MSCWPTWH 

GREUT U K E S CARBON TRCATHENT, INC. 

CHLORINATOR 

• rALI: HOHC 

• lOKT I Of I 

TOLJUAHCCS. 

'n 



CHLORINE UNIT "A" RATE VALVE 

-QUICK DISCONNECT CAMLOCK CAP 
FOR AnniNG OHI.ORINE T.ADLETS 

CHLORINE DRIP UNITS 

WATER SUPPLY LINE 

FROM BOTTOM OF HEADER 

CHLORINE SUPPLY 

TO WELL "A" 

CHLORINE UNIT "D" RATE VALVE 

QUICK DISCONNECT CAMLOCK CAP 

CHLORINE DRIP UNITS 

WATER SUPPLY LINE 

FROM BOTTOM OF HEADER 

CHLORINE SUPPLY 
TO WELL " B " 

CHLORINE SUPPLY TO WELLS 

INDIVIDUAL WELL CHLORINE DRIP UNITS 

ADJUSTABLE TREATMENT RATE- RECOMMENDED 2 p p m TREATMENT 

CHLORINE IS USED TO REMOVE BACTERIAL GROWTH, WHICH WHEN IN A 

SYSTEM WITH HEAVY AMOUNTS OF IRON. WILL DEVELOPE A SLIM 

WHICH COATS THE CARBON AND REDUCES THE CARBONS EFFECTIVENESS. 

TO TREAT WEEL "A", TURN WELL'A" OFF, TURN WATER SUPPLY ON, 

CRACK CHLORINE UNIT "A" RATE VALVE, AND LET RUN FOR DESIRED 

AMOUNT OF TIME. 

TO TREAT WELL "B" , TURN WELL "B" OFF, TURN WATER SUPPLY ON, 

CRACK CHLORINE UNIT " B " RATE VALVE, AND LET RUN FOR DESIRED 

AMOUNT OF TIME. • lat wif»« • II 

CSElIT lAKJS m m TiiUIKEW, r 

WELL CHLORINE 
DRIP UNIT 



APPENDIX D 

LONG-TERM WATER TREATMENT 
FACILITY SAMPLING FREQUENCY 

Waukegan Harbor Site 
Operations & Maintenance Plan 

Revision No.: 1 
Date: January 20, 1997 



APPENDIX D 
LONG-TERM WATER TREATMENT FACILITIES 

SAMPLING FREQUENCY 

A quarterly sampling frequency between the carbon canisters is sufficient to ensure compliance with 
the PCB discharge goal. To date, the concentrations of PCB In both the lead carbon and effluent 
samples have been non-detect, even vvnth the portable systems that had smaller carbon canisters. 

The permanent treatment systems have two equally-sized carbon vessels that each contain half 
the total weight of carbon for each system. The treatment systems nave a flow restriction built into them 
that far exceeds the maximum sustainable pumping rate for the containment cells based on pumping 
tests. Basing the flow rate through the system on this maximum rate is therefore conservative. 

The maximum concentration of PCBs in influent water detected during operation of the Category 5 
systems was 14 ppb at the Slip No 3 Containment Cell. Based on this operational history, assuming 
a maximum concentration of 20 ppb is also conservative. Finally, the carbon beds are assumed to 
have a PCB loading of two weight percent. 

Using these assumptions, it would take over six years to exhaust the carbon available in the treatment 
systems, and over three years to exhaust the lead carbon vessel. Therefore, a quarterly sampling 
frequency of the permanent treatment systems should be sufficient to monitor their performance. 
The calculations are presented below: 

Weight of carbon per system: 
400 pounds - Slip No. 3 Containment Cell 
600 pounds - East and West Containment Cells 

Maximum water treatment flow rate to treatment systems 
15 gal.per minute - Slip No. 3 Containment Cell ( 
20 gal.per minute - East and West Containment Cell ( 

Assumed maximum influent concentration 
20 parts per billion 

PCB Loading on Carbon: 
0.02 lbs PCB 

lb carbon 

PCB Removal Rate, 4C 
21,600 qals water 

day 

PCB Removal Rate, 6C 
28,800 qals water 

day 

PCB Capacity of 400 L 
400 lbs carbon 

PCB Capacity of 600 L 
600 Lbs. carbon 

Time Required to ach 
8 Lbs. PCB 

system 

Time Required to ach 
12 Lbs. PCB 

system 

0 lb system: 
8.34 lbs water 

gal. water 

0 lb system: 
8.34 lbs water 

gal. water 

3S. carbon: 
0.02 lbs PCB = 

lb carbon 

3S. carbon: 
0.02 Lbs. PCB 

lb carbon 

ieve Carbon Loa 
year = 

1.315 Lbs. PCB 

ieve Carbon Loa 
year = 

1.753 Lbs. PCB 

20 lbs PCB 
1E+09 lbs water 

20 lbs PCB 
1E+09 lbs water 

365 

365 

8 lbs PCB 
system 

12 Lbs. PCB 
system 

ding, 400 ib System: 
6.1 years ( 3.04 

ding, 600 Ib System: 
6.8 years ( 3.42 

21,600 gpd) 
28.800 gpd) 

days = 1.32 lbs PCB 
year year 

days = 1.75 lbs PCB 
year year 

years for lead carbon vessel only) 

years for lead carbon vessel only) 

Waukegan Harbor Site 

O&M Plan 

Revision fjo.: 1 

January 1D, 1997 

hX. .\tl3Ttnt\0SM\0SMAPDXD.WB2 

by: pas ckd: alh 12/23/97 

file:///tl3Ttnt/0SM/0SMAPDXD.WB2


APPENDIX E 

BUILDING CONTAINMENT LIP CAPACITY 
CATEGORY 5 PERMANENT WATER TREATMENT SYSTEMS 

Waukegan Harbor Site 
Operations & Maintenance Plan 

'<" Revision No.: 1 
Date: January 20,1997 



Great Lahes Carbon Treatment, Inc. 

BUILDING CONTAINMENT LIP CAPACITY 

INSIDE BUILDING DIMENSIONS -13' - 4" x 7' - 4" 

CONTAINMENT LIP DEPTH - 3" 

VOLUME = 13' - 4" X 7' - 4" X 3" = 42,240 CUBIC INCHES = 182.9 GALLONS 

THEREFORE THE BUILDING CONTAINMENT CAPACITY IS APPROXIMATELY 

180 GALLONS 

CARBON \^SSEL WATER CAPACITY 

400 LB VESSEL HAS A VOLUME OF 17.2 CUBIC FEET 

400 LBS OF VAPOR PHASE CARBON @ 25 LBS/CU. FT. = 16 CUBIC FEET 

17.2 CU.FT. - 16 CU. FT. = 1.2 CU. FT. OF VOLUME TO HOLD WATER. 

OF THE 400 LBS OF CARBON IN THE VESSEL, 20% OF THAT VOLUME WILL BE 
POROSITY OR OPEN SPACE WHICH WILL HOLD WATER. 

16 CU. FT. X 20 % == 3.2 CU. FT. 

OPEN VOLUME IN A 400 LB VESSEL WHICH CAN HOLD WATER 

1.2 CU. FT. + 3.2 CU. FT. = 4.4 CU. FT. X 7.48 GALLONS/CU. FT. 
= 32.9 GALLONS PER VESSEL 

600 LB VESSEL HAS A VOLUME OF 26 CUBIC FEET 

600 LBS OF VAPOR PHASE CARBON @ 25 LBS/CU. FT. = 24 CUBIC FEET 

26 CU.FT. - 24 CU. FT. = 2 CU. FT. OF VOLUME TO HOLD WATER. 

OF THE 600 LBS OF CARBON IN THE VESSEL, 20% OF THAT VOLUME WILL BE 
POROSITY OR OPEN SPACE WHICH WILL HOLD WATER. 

24 CU. FT. X 20 % ---- 4.8 CU. FT. 

OPEN VOLUME IN A 600 LB VESSEL WHICH CAN HOLD WATER 

2 CU. FT. + 4.8 CU. FT. = 6.8 CU. FT. X 7.48 GALLONS/CU. FT. 
= 50.9 GALLONS PER VESSEL 



Great Lahes Carbon Treatment, Inc. 

BUILDING CONTAINMENT LIP CAPACITY CONTINUED 

2" DIA. PVC PIPING WATER CAPACITY 

2" DIA. PIPE, AREA = 3.14 SQ. IN. 

APPROX. 74 FT OF 2" PIPE AND HOSE IN THE SYSTEM, = 888 INCHES 

CAPAC TY = 3.14 SQ. IN. x 888 IN. = 2,788 CU. IN. = 12.07 GALLONS 

8-15 ROSEDALE FILTER WATER CAPACITY 

% 3SEDALE FITER VOLUME = 500 CU. IN. = 2.2 GALLONS 

400 LB SYSTEM TOTAL SPILL CAPACITY (GALLONS) 

WATER CAPACITY = (2) VESSELS + PIPING + ROSEDALE FILTER 
= (2) 33 GAL. + 12 GAL. + 2.2 GAL. 
= 80.2 GALLONS 

600 LB SYSTEM TOTAL SPILL CAPACITY (GALLONS) 

WATER CAPACITY = (2) VESSELS + PIPING + ROSEDALE FILTER 
= (2) 51 GAL. + 12 GAL. + 2.2 GAL. 
= 116.2 GALLONS 

BUILDING CONTAINMENT LIP WATER CAPACITY = 180 GALLONS 
400 LB SYSTEM WATER CAPACITY = 80.2 GALLONS 
600 LB SYSTEM WATER CAPACITY = 116.2 GALLONS 

THEREFORE THE BUILDING CONTAINMENT LIPS WILL BE ABLE TO HOLD 
A TOTAL SPILL FROM EITHER SIZED SYSTEM. 
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APPENDIX F 

OPERATION AND MAINTENANCE OF THE TEMPORARY DESIGNATED SOIL 
STOCKPILE 

The following activities shall be conducted and recorded at least monthly for the Temporary 
Designated Soil Stockpile: 

• Measure the depth of water present in the sump. 

• Conduct a walk-over inspection and note the condition of the HDPE cover material, 
including evidence of weai:, bubbling, cracks, tears, pinholes. 

• Inspect the condition of the manhole and the perimeter fence. 

• Schedule any required maintenance or repairs identified or schedule pumping to lower the 
sump water level before it exceeds 40 inches above the base. Either treat removed water 
with one of the Category 5 fixed treatment systems or obtain approval from the North 
Shore Sanitary District for discharge to a sanitary sewer manhole. 

Standard Operating Procedure - Water Level Depth Measurement in Temporary Designated Soil 
Stoclqpile Sump: 

1. Remove the sump manhole cover or move it to one side with a crow bar or similar tool. 

2. Place the measurement rod stick or staff gauge into the sump manhole in an area where the 
least amount of piping and hoses are located, making sure the rod touches bottom solidly. 
You should hear a solid sound and feel the rod on the bottom of the sump. 

3. Remove the rod from the sump and observe the water mark on the wood. 

4. Measure the distance of the water mark from the bottom of rod with a tape and record the 
depth of water. If there aie permanent ruled markings on the rod or staff gauge, read and 
record the depth of water (directly off the rod. 

5. Store the rod near the manhole on the Temporary Designated Soil Stockpile and replace the 
manhole cover. 




